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1,0 Hardware Description 

The Q-Fan Demonstrator is a high bypass ratio* low pressure ratio, geared, 
variable pitch fan engine which utilizes a lycoming T-55*“L-11A gas turbine 
as the core engine. The Q'-^Fan has the foll^jvlng design diaracterls tics • 


Bypass Ra^:io 

1T:1 

Fan Pressure Ratio 

1.15:1 

Static Thrust Rating 

TOGO pounds 

Weight Flow 

1*1*0 Ib/sec 

Fan Diameter 

55 inches * 

Number of Fan Blades 

13 

Number of Exit Guide Vanes 

T 

Hub /Tip Ratio 

.U6 

Gear Ratio 

U.75:l 

Fan Tip Speed 

810 ft. /sec. 

Core Engine Power 

3T50 HP 


The fan rotor blades are elumintim spar /fiberglass shell type and are 
mounted in a steel disc. The fan duct includes a support structure 
to which the exit guide vanes are attach*'^. The vanes in turn support 
the fan /engine mounting ring. The duct is also the mounting point for 
attachment to the test stand, and for the inlet and exit nozzles. Pitch 
change is accomplished by a hydraulic actuator connected to trunnions on 
the blades through a scotch yoke arrangement. The actuator fluid is supplied 
from an external puji^) and is metered by a Moog valve. Ihe valve is con- 
trolled either by a thrust setting potentiometer throu^ a computer which 
coordinates blade angle and the engine fuel control, or by a beta potentio- 
meter which controls only blade pitch change through an analog controller. 
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1*0 (Continued)^ 

't 

Hie lieta potentiometer is used in conjunction vith a pover lever potentio- 
meter which controls the engine fuel control. 

Lubrication of the fan is provided hy means of an external pressure pump 
snd tank. Scavenging is also by means of an external piaap. 

Provisions are made for the Instrumentation to monitor the necessary engine 
and performance characteristics. 

A copy of drawing number SK83toO, Propulsion System, Variable Pi,tch Pan, 
Aircraft is included in the appendix for reference. 

2.0 Installation 

2.1 General 

2.1.1 This procedure covers only the installation of a completely assembled fan 
onto a test stand. 

2.2 Q^Pan Installation 

2.2.1 Attach the fan to the test stand at the mounting plate with 2k bolts supplied 
by the test facility. All lifting of the fan must be accomplished only on 
the mounting ring. 

2. 3 Hydraulic Provisions 

2.3.1 The fan will be supplied with all the hydraulic lines terminating at the end 
of the pylon. The lines will be "tagged” and the numbers on the tag will 

be a reference to callouts on drawing number SK89OIO. Connections to these 
lines are defined on the drawing. 

2.3.2 The fluid for both pitch change and lubrication is Mrii-L-23699* 

2.3.3 A Denison p^mp rated 35 gpm at 5000 psi is supplied to provide fan pitch 
change actuation fluid. This unit requires volt, 3 phase power at a 
maximum of 100 an^JS. 
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2.3.i* 


2.3.5 


2.3.6 


2.3.7 


2.3.8 


2.3.9 


2. 3. 9.1 

t 

2.3,9ill 




2. 3. 9-1*1. a 


2 . 3 . 9 * 1. 2 


2*3*9*1*2.1 


A Yalm pump rated 15 gpm at 50 psi is supplied to provide fan lubrication 
fluid. This unit requires kUo volt, 3 phase power at a maximum of 60 ac^s. 

A Viking pump rated 35 gpBi at 2000 psi is supplied to scavenge the fan. 

This unit requires 1+^*0 volt, 3 phase power at 30 amps max. It also requires 
control power of 115 volts at 7^^ amps. 

A Brown & Sharp pump rated 26 gpm at 100 psi Is supplied to transfer oil 
from the lubrication to the pitch change system. This unit req\ilres UUO volt, 
3 phase power at a maximum of 30 amps . 

Cooling water to a flow of 35 gpm is required to cool the two pressure pumps* 
After all connections are made, all pressxzre lines must be bled to remove 
all air. This may be accomplished by exercising the power and blade angle 
levers with the fan not r\inning- 

Prior to operation, the installation must be checked out per the follovi'ing 
sequence . 

Static Checks (engine not running) 

Digital Controller 

Check PLA at engine and readout for controller settings of idle, 70, 90, and 
100^, During this check, also check hydraulic system for pressure and leak- 
age* 

Check blade angle at blades and readouts for controller settings of 39# 80 , 
120, and 158°. During this check, also check hydraulic system for pressure 
and leakage. 

Computer 

Set parameters TSLRU and TSLLU at 98?. Set parameters TSLLL and TSLRL at 
2%* Recall tables 3 and i*. Using the thrust setting potentiometer, set 
values of T3L which give specific values of PDA and Blade angle in tables 
3 and 4. Check settings at readouts and at blades and at engine PLA.^ 
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2.3-9-2»0 Lube System 

2.3«9.2.1 With engine not rimning, check lube system lor the fan for correct pressxare 
and flov* Also check for leaks in system* (UO-50 pslg & 12-l6 qpm)* 

2. 3*9. 3.0 lynamic Checks 

2. 3. 9. 3.1 Digital Controller (manual operation) 


2.3.9>3>1.1 Start fen 


2. 3.9. 3. 1.2 

2. 3.9. 3.1. 3 
2. 3.9. 3.2 

2. 3.9. 3.2.1 

2. 3.9. 3.2.2 

2. 3. 9. 3.2. 3 
2. 3.9. 3.2. U 

2.3.9. 3.2. 5 

2. 3.9. 3.2.6 

2. 3. 9:3.2. 7 

2. 3.9. 4.0 

2. 3.9. 4.1 

2. 3.9. 4. 1.1 

2. 3.9. 4. 1.2 

2. 3. 9. 4. 1.3 

2. 3.9. 4. 1.4 

2. 3.9. 4. 1.5 

2. 3.9. 4.2 

2. 3.9. 4.2.1 

2.3.9. 4.2.2 

2. 3.9. 4. 2. 3 


Cheek operation at GI power (12® PLA) and B of 39“ » 80“* 120“ and 158“. 
Check ojeration at B of 56“ and PLA's of 40“, 80“ and 100“. 

Coordinated Operation (computer) 

Recall table 3 and change all PLA values to Idle (l2°). 

Set TSLLL, TSLLU, TSIjRL, and OBLRU per 1.2.1. 

With fan at GI, switch from "MAN" to "AUTO". 

Using the thrust setting potentiometer Vrjrify that B changes per Table 4. 
At idle, reset Table 3 to values of 12“ and 50 “ PLA. 

Using the thrust setting lever, verify that PLA changes per Table 3. 
Return values of TSLLU, TSLRL, end TSLRU to original values. 

Protection Devices 
Overspeed 

Set 0’ speed selector on failsafe panel to "none". 

Set O'sp'.ed potentiometer i'or I2960 rpm (80^ of N2). 

With fan in "MAN" increase speed until 0* speed device trips. 

Check speed at which trip occurs vs. setting and determine that fan power 
goes to idle, and blade angle does not change. 

Reset O'speed potentiometer for 16,200 rpm (N2). 

Overtorque 

Set O'torque selector on failsafe panel to "none". 

Set O'torque potentiometer for 104o ft. lbs (80?). 

With fan in "MAN" increase torque until O'torque device trips. 
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2 . 3 . 9 . 


2. 3.9. 4.2, 5 


2.U 


2.4,1 


2.4.2 

2.4.3 

2.4.4 


2.5 


2.5.1 


2.6 

2 , 6.1 


3.0 


3.1 


Check torque at which trip occurs vs. setting and determine that fan power 
goes to idle., and blade angle does not change. 

Reset 0* torque potentiometer for 1350 ft* Ibn, 

Electrical Provisions 

A motor/generator set will be provided io supply the 28 volt DC power for 
the engine starter. This xmit requires 440 volt, 3 phase power at a max- 
imum of 45 amps. Connections to the starter ere shown on drawing number 
SK:89019. 

The digiteil controller requires 115 volt power at a maximum of '20 amps. 

The computer and teletype require 115 +2 volt power at a maximum of 30^ amps. 
The structural instrumentation power requirements are shown on drawings 
11X5552. 

Instrumentation Provisions 

The instrumentation to operate and monitor the fan is listed in HS Document 
222PT-26, The fan interfaces will be ’*tagged” and the numbers on the tag 
will be a reference to callouts on drawing number SK89Q19. Connections to 
these interfaces are defined on Ihe drawing. 

Drawings 2K84366-1, SK84366-2, 222X-16A, 222X-16B. 222X-16C, 222X-16 d and 
11X5552 are included as references. These drawings show the manner in which 
the instrumentation was hooked up at the Hamilton Standard test site. 

Control Provisions. 

The connection of the computer to the teletype and the analog controller, 
and of the analog controller to the fan is shown on drawing SK890X9* 

Fan Operations 
General 

This section defines the operating procedures for the Q-Fan Demonstrator. 
These procedures take precedence over test plans as far as fan operation 
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3.1 (Continued) 

la concerned. The Hamilton Standard test engineer will resolve any oper- 
ating conflicts - 

3.2 Operating Limits 

The following are the maximum operating limits which should not he exceered 
at any time during operation of this powerplant. 


Engine temperature - Tt7 mgt - per figure 1 
Engine torque - 1300 ft. Ihs * max* - 30 min. 

1150 ft. lbs. max. - continuous 
Fan structxiral limits - in accordance with Figure 2 
Engine speed N1 - 18*720 rpm max* 

K2 - l6*000 rpm max* 

Fan speed - 33^5 rpm max. 

Oil temperature 

Engine - 2S0^F (135®C) max. 

Gearbox - 250®F oil out max. 

200® oil in max. 

Oil pressure 

Engine - 50 psig min. (above normal rated power) 35 psig min* at 

70-80JS N1 

Gearbox - kO psig min. 

Fan bearings - 275®F 


In accordance with Figure 3 
Engine Surface Temperature 

Location Max. °F Above Ambient 


vibrations - 
Fan Gearbox L 
Fan Duct J 


Front Frame Left 

210° 

Compressor Front Left 

280° 

Ambient (2) 

200° 

Compressor Rear Left 

1*20° 

Combustor Left 

530° 

Front Frame Right 

210° 

Combuster Right 

280° 

Compressor Rear Right 

U20° 

Compressor Front Rif^t 

530° 


Engine Compressor Inlet - l60®F 
Gearbox Oil Flow - 12-16 qpm 

3.3 Instrumentation. 


The instrumentation for the fan is defined by HS Document 222PT-26 In- 
strumentation Plan* 
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Q-FAN DEMONSTRATOR 

STRESS LIMITS AND CORE-TO-SHELL RATIOS 





LIMITS 

CORE-T0>SHELL 

Blades 15 1/4" 

FT 

(Edgewi se ) 

*5000 psl 

N.A. (Gage on core) 

14 1/4" 

FT 

(Flatwise) 

*5000 psl 

, 0.96 

5" FT 


(Tip Bending) 

*9000 psl 

0.75 

3 1/2" 

FT 

(Chordwise at Core TE) *2000 pai* 

N.A. (Use F/G Scr) 

3 1/2" 

FT 

(VEE) 

^3000 psl 

0.70 


*For P/6 Stress » use E*^3 x 10® psl. 

If the TE gage shows response near 

1200 cps, reduce the stress limit to ^500 psl. 

^5000 psl N.A. 

^15,000 psl N.A. 


Core T.E. 

Vanes: All gages 

Barrel: All gages 




FIGURE 2 
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3.5 

3.5.1 


Fre-cjt&art Inspee^^lon 

iTamediately prior to rnotorine or starting the fnn» the followin'^ items 

must be checked. A check list (Hef. section 6*2} must be filled out and 

si^^ed by the responsible JEn^ineer for this inspection* 

— Inlet and exhaust covers have been removed* 

• Frn duct is free of foreign objects* 

- Fan blades and final turbine stage have not suffered FOD* 

-Oil supplies for both the lubrication and pitch change system are at 
proper levels. 

- Inspect the fan for any evidence of leakage* 

- All faj.ring and cowling fasteners are properly secured. 

— All accessible instrumentation wiring and hardware is secure* 

— The ground area, within an area 80 feet in diameter centered under the 
fan, must be free of any loose material which could be '^vacuumed** into 
the fan. 


Fre> Start Procedure 

Analog Controller (reference photograph in Appendix) 

a- Engage ci'^cuit breaker (back of console) * 

b* Turn on power supply (power supply panel)* (set to SU VPC) 

e. Press power switch (controller panel). 

d* Press reset switch (shutdown light must be out) (idle /failsafe panel) 
e. Press manual switch (light must be lit) (idle/f^Llsafe panel)* 


f. PLA static position potentiometer set at 500 Controller panel 

g. PLA forward loop gain potentiometer set at 000 Controller panel 

h. PLA feedback gain potentiometer set at 831* Controller panel 

i. Beta potentiometer set at 500. Controller panel 

j. Beta forward loop gain potentiometer set at 350. Controller panel 

k- Beta feedback gain potentiometer set at 513* Controller panel 

1* N2 cverspeed potentiometer set at 8.6* Tdle/Pailsafe 

m* Overtorque potentiometer *et at 9*3 Idle /Failsafe 

n* PLA idle potentiometer set at 1.7* Idle/Failsafe 

o. B idle potentiometer set at 1*1 (for Rev thru Idle/Failsafe 

Fea transients only) I die /Failsafe 

B idle potentiometer set at » (for Hev thru Flat Idle /Failsafe 

Flat Pitch transients only) 
p* II2 speed switch set at **IIone”. 
q. Torque switch set at **None’\ 

Teletype (if needed for test) (the teletype should be shut off when not 
needed for test) 

a. Turn on teletype to (front of teletype) 
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b. Be sure tape punch is ‘OFF" CL«ft side of teletype) 

3*5-3 Computer 

The computer niust be kept at an ambient teanerature between 68 and 

75®F. 

3*5*^ Other Controls 

Postion potentiometers, levers, and switches as follows: 

a. Pnver lever potentiometer 

b. Leta lever potentiometer « 3 pot» 

c* Starter switch ’"Off" (momentary switch] 

e* Starting fuel switch 

f. Electrical power "On". 

g. Fuel shutoff valve "Open"* 

h. Fuel boost pump "On". 

i. Gearbox oil pump "On" 

j. S '.‘avenge pump "On" 

k. Transfer pump "On" 

1* Pitch change pump "On" 

m* Heat exchanger cooling water or heating elements as necessary "On" 
n. Starter generator "On" 

3-5*5 Check the following: 

a. All of the alarm lights except the overspeed ll^t are off* 
b* Gearbox oil pressure is apnroximately US-50 psig and flow Is 12-16 qpm 
c* Fuel pressure is approximately 15 psig 
d* Pitch change oil pressure is approximately 2000 psig. 


3.6 

3.6.1 


Sta^'tliig Sfcauezice 

Actuate the fcUovlng sinultaneously: 
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a* I^niticn svitch 
bt Starter switch ”Ou** 

c* Rerjet switch on idle/failsafe panel if overspeed light is on 

d. Starting fuel svitch ”On” (at lOJt Nl, if needed) 

e. lower lever potentiometer to idle (lOjf) (at 10-12)( Nl) 

f. Release reset svitch at lOJt Nl 

CAUTION t Measured gas teaperature (mgt) must be closely monitored during 
the start. If the limits indicated in Figure 1 are exceeded, 
abort the start. 

3-6-2 Aborted Start 

If the start must be aborted, perfOOT the following; 
a. Starting fuel svitch "Off” 
b* F )Ver lever potentiometer “o" 

G. Ignition switch "Off" 
d. Starter switch "Off" 
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3 . 6.3 


3.6.I1 


3 . 6.5 


Qyertempera:ure - An overtemperature exists if the mqt (TtT) limit of 927®C 
(l700*F) is exceeded at any time. If exceeded, a hot end inspection must be 
performed. 

A significart change in mgt at any power level is cause for investigation, 
whether or not the indicated limit in figurs 1 is exceeded. 

Ignition 

De-energiae starting fuel solenoid at U20 to H30®C (790 to 810*^F) mgt, or 
at 25 percent Nl, whichever occurs first. De-energize starter and ignition 
at 38 to 51 percent Wl. Engine will continue to accelerate to ground idle. 
CAUTION ; If there is no indication of oil pressure by the time the engine 
has reached G.I. , iiamediately shut down engine and investigate 
for cause. 

NOTE ! If acceleration is intermittent , if N1 remains constant for more than 
3 seconds, or if N1 decreases after starter is de-energized, switch 
ignition and igniter fuel solenoid to ON until engine accelerates to 
ground idle. 

Starting Time 

Successful starts should he accomplished in less than 30 seconds on a stand- 
ard day. If start is aborted, wait 15 seconds after N1 has returned to zero 
before attcmptinn: restax'^b. This permits excess fuel to drain from combustion 
chamber. 

Post Start Check 

With engine speed stabilized at ground idle, check the following: 
a. Compressor rotor speed (Nl) - 1+9*7 to 55-0 percent 
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3*6.5 Continued 

b. Kinimuzu engine oil pressure - 20 psig 

c. Measurtid gas temperature - 510°C (950^F) max. 
d* Maxiaiuii oil temperature - 88®c Cl90°F) 

3-T Oil P r essure 

The e.igine oil pressure should increase to 50 to 90 psig at normal rated power 
or hi^er and the maximum needle oscillation shall not exceed 10 psig* 

3.8 Operating Limits 

Operation w:Lll at all times be in accordance vlth the operating limits in 
section 2.2* * 

3.9 Engine Shutdown 

3*9.1 Temperature Stabilization 

Upon c mpletion of the engine run, operate the engine at flight idle speed 
until the mgt stabilisses C^ualljr a maximum of 2 minutes). Stabilizing 
temperature will reduce the possibility of internal warpage due to abrupt 
temperature variations that acccsapany a sudden shutdown from high power* 

3*9.2 Shutdown 

Move power lever CNI) to ground idle; then shut down engine by setting levers 
and switches as outlined below: 

Power lever (Nl) OFF 

Fuel booster pun^ OF^ 

Fuel shutoff valve OFF 

Engine electrical power OFF 
3*9.3 Coast down 

Following shutdown, note time of compressor rotor coastdown to zero rpm. 

This should not be less than 25 seconds* If less than 25 seconds, investigate 
engine for cause* Coastdown should occur with no rubbing or abnormal noises* 

. Observe mgt. If mgt rises above 350®C C662*F) , motor engine with ignition. 


original PAGP to 
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3.9.3 


3.9.1* 


3.10 


3.11 


3.11.1 

3.11.2 

3.11. i 
3.11.1* 
3.11.5 
3.12 
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Continued 

starting fuel» and power lever in OFF positions until mgt falls to 
approximately 260 ®C f500®Fj. 

Chin Detector * 

A chip detector indication shall be reported to the HS Sicineer vho vi3l 
determine what action should he t^en. 

EmerPiency Shutdown 

If an emergency shutdown is necessary, proceed as follows: 

Power Lever (NlJ OFF 

* 

Fuel shutoff valve OFF 

Electrical power OFF 

Emergency shutdowns should only he made if, in the opinion of either the 
operator or the engineer, continued running may result in damage to hard- 
ware or danger to personnel. 

After Operation Inspection 

Immediately after operating the fan, the following inspection must he 
performed. 

Install inlet and exhaiist covers if shutdown is to he for two or more 
hours and access to the fan is not req.ui.red. 

Visually examine fan and engine for any changes which may have occurred 
during run. 

Check that all data taken during run is properly Identified and collected. 
Check log sheets to insure that they are complete and correct. 

Write up any problems that need correction in the test log book* 

Manual (Uncoordinated )0peration 

To operate the fan hy the analog controller reqtiires the use of the power 
lever potentiometer or the beta potentiometer. Both of these potentio- 
meters are located on the controller panel of the analog controller. Hun- 
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blade angle can be increased or decreased within limits at a constant 
PLA)* Blade angle is controlled ay rotating the beta potentic^ 

meter clockwise to increase blade angle and counterclockwise to decrease 
blade angle. Power is controlled by rotating the power lever potentio- 
meter clockwise to increase power ana counterclockwise to decrease power. 
Caution should be exercised during any blade angle or power lever excur- 
sions to insure that the fan is not siibjected to an overspeed, overstress, 
overtorque, or overtejnperattire condition. 

3. 13 Coordinated Operation * 

Transient operation of the fan through the computer is accomplished by 
prograraniing the various desired operating parameters into the con^uter 
and varying thrust with the thrust settliig potentiometer* The parameters 
which may be varied are: 

a* TSLIIi- For forward thrust transients, the lowest thrust that can be 
set with the thrust setting potentiometer (should be set at flight 
idle 1*5°)* For reverse thrust transients, the thrust setting at 
which the step transient (to reverse/ in the computer occurs (should 
be set at *1^ below the hi^ thrust setting of the transient, 
b* TSLLU - For forward thrust transients the low thrust setting at which 
the desired transient starts (should be set *1® above the low thrust, 
setting of th^ transient). For reverse thrust transients, the hij^est; 
thrust that can be set with the thrust setting potentiometer! 

c. T&IiHC - The thrust setting for either forward or reverse transients. 

d. TSLBL - For forward thr^ost transients « the lowest thrust that can be 
set with the thrust setting potentiometer (set sane as TSLLL). For 
reverse thrust transients, the lew thrust setting of the transient* 

e. TDOTj^- The thrust setting potentiometer rate for increasing blade angle 


if a sloTie is desired* 
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3.13 Continued 

f. thrust setting potentiometer rate for decreasing blade 
angle if a slope is desired. 

g. Co — The thrust setting potentiometer rate for increasing or decreasing 
blade angle. Cfor step, Cos^O, for a alone. Co“l) 

h. Table 3 * The steac3y stare pover lever schedule versus the thrust 
setting lever position 

i. Table h -,The steady state blade angle schedule versus the thrust setting 
lever position. 

j. Table 5 * The rate limit of the changing blade angle versus blade 
angle for increasing blade angle' ((db/dt) as a function of B] 

k. Table 6 - The ra^e limit of the changing blade angle versus blade 
ang?e for decreasing blade angle 

l. Table 1 - The maximum allowable power lever angle as a function of 
blade angle when going to re'*'erse thrust. 

m. Table 2 - The maximum allowable power lever angle as a function of 
blade angle when leaving reverse thrust 

n. DBREVC - The amount of blade angle overshoot from the desired blade 
angle for steady state reverse thrust 

o. BETACX - The blade angle at which the time constant of the blade angle 
overshoot of item n is initiated. 

p. RTIMEC - The time consti^t of item c which returns the blade angle 
from the overshoot to the desired steady state reverse thimst. 

q* PLARMX - The power lever angle during the blade angle overshoot of 
i^em n. 

The working program, which has been provided, contains a set of values 

for the variables. The plan of test for the specific test will contain 

other values for each variable* The procedure for operating the fan 

thr''*:*h t.h^ is f^^ven in l>.0. 
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U.O Computcir Operation 

U.l Loadinft Procedure (Reference Figure 4-10 )■ 

A» Engage circuit breaker (back of coneole)* 

B. Turn on computer power {key on control console). 

C* Set three tog;jle switches on power panel to up position. Press one 
of the push buttons and hold until power is up. 

D. All levers on the control console up 

Levers "INT” and "EXE*' are moisentary levers and will return auto- 
matically to the up position. All other levers must be manually re- 
turned to the up position. * 

E. The following procedure prepares the computer to accept the tape pro- 
grams : 

- Depress lever "lOT" end release (momentary lever) 

- Depress levers "10" and **lU" 

- Set rotary switch to "ADR/MRD" 

“ Depress lever "EXE" 

- Return all levers to up position 

-- Depress levers "9"* "11**. "12" and **SGL" 

- Set rotary switch to "OFP/MWR*' 

- Depress lever "EXE" 

- Return all levers to up position 

- Depress levers "10". "ll", and "13" 

- Set rotary switch to "ADR/MRD" 

- Depress lever "EXE" 

- Return all levers to up position 

- Depress levers "O" and "SGL" 

- Set rotary switch to "OFF/MWB** 

- Depress lever "EXE" 

- Return all levers to up position 
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”11", "13" and "iii" 


Depress levers "10", 

Set rotary- svitch to "ADR/MRD" 

Depress lever "EXE" 

Return all levers to up position 
Depress levers "ll" and "SGL" 

Set rotary svitch to "OPF/MWR" 

Depress lever "EXE" 

Return all levers to up position 
Depress levers "lO" , "ll", "12" and "13" 
Set rotary switch to "ADR/MRD" 

Depress lever "EXE" 

Return all levers to up position 
Depress levers "o" and "SGL" 

Set rotary switch to "OPF/MliR" 

Depress lever "EXE" 

Return all levers to up position 
Depress levsrs "lo" , "11", "12", "13" and 
Set rotary switch to "ADR/MRD" 

Depress lever "EXE" 

Return all levers to up position. 

Depress levers "9", "ll" and "SGL" 

Set rotary svitch tq "0FF/M&7R" 

Depress lever "EXE" 

Return all levers to up position 
Depress levers "9" and "ll" 

Set rotary switch to "ADR/MRD" 

Depress lever "EXE" 

Return all levers to up position 


HSER 6700 


Continued 

- Depress levers "l**, "3\ "5", ’’T", end ”SCL*^ 

- Set rotary switch to “OFF/MWR” 

- Depress lever "EXE" 

- Return all levers to up position 

- Depress levers ”9'** "ll’\ and "lU" 

- Set rotary switch to **ADR/MFU)” 

- Depress lever '*EXE’’ 

- Return all levers to up position 

- Depress levers "12”. «13\ W, ”15" and ”GGL" 

- Set rotary switch to "OFF/MWR” 

- Depress lever ”EXE” 

- Return all levers to up position 

- Depress levers "9"* "11", and "13" 

- Set rotary switch to "ADR/MRD" 

- Depress lever "EXE" 

- Return all levers to up position 

- Depress levers "l", "6”, ”7", and ”SGL" 

- Set rotary switch to "OFF/MWR” 

- Depress lever "EXE" 

- Return all levers to up position 

- Depress levers "9", ”11", "13" and ”lU” 

- Set rotaiy switch to " ADR/MRD” 

- Depress lever "EXE" 

- Return all levers to up position 

- Depress levers "8" and "SGL" 

- Set rotary switch to "OFF/MTO” 

• Depress lever "EXE" 

- Return all levers to up position 
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i**0 Continued 

- Depress levers ”9”* "10\ "11" and "12" 

— Set rotary switch to "ADR/I^RD" 

- Depress lever "EXE" 

- Return all levers to up position 

- Depress leveri^ "3". *’6", "8". "ll" , "12". "15" and "SGL" 

- Set rotary switch to "OFF/MW'h" 

- Depress lever "EXE" 

- Return all levers to up position 

- Depress levers "9", "lO", "ll", "12" and "iH" 

" Set rotary switch to "ADR/MRD" 

“ Depress lever “EXE" 

*- Peturn all levers to up position 

- Depress levers "3’\ "6", "T". "8", "11", "12", "Hi" and "SGL" 

- Set rotary switch to "OFF/!^" 

- Depress lever "EXE" 

- Return all levers to up position 

- Depress levers "9", ”10% "11", "12" and "13" 

- Set rotary switch to "ADR/MRD" 

- Depress lever "EXE" 

- Return all levers to up position 

^ Depress levers "3", "?"> "8", "ll", "12", "15" and "SOL" 

- Set rotary switch to "OFF/MWR" 

“ Depress lever "EXE" 

- Return all levers to up position 

- Depress levers "9", "lO", "ll" , "12", "13" and "lU" 

“ Set rotary switch to "ADR/t^D" 

- Depress lever "EXE" 

*- Return all levers to up position 


Coatinued 
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- DepreiB levers “6", ”8”, "12”, «nd "SGL" 

- Set rotary switch to "OFF/MtfR” 

- Depress lever "EXE" 

- Ketum all levers to up position 


The computer is nov ready to accept programs from tape. 

Tape Loading - Header 

To load a tape into the hi^ speed reader, perfoxm the following steps. 

- Set the three position toggle switch on the reader to "LOAD" 

- Raise the tension bar on the reader 

- Tapes are loaded to run from right to left 

- For "fan fold type" tapes, pick up the tape with "TOP" up and the arrow 
pointing to the left 

- For "rolled type" tapes , pick up the tape in the right haxid with the 
tape unwinding from the top of the roll* 

- Load tape in the wells of the reader and throu^ the reader. There must 
be blank tape (single row of perforations) to the ri^t of the reading 
mechanisms p 

- Lower the tension bar on the reader* 

- Set the three position toggle switch to "RUN" 

The high speed reader is now ready to enter programs into the computer. 

Specific instructions to load each applicable program are given in U.U.2, 

^A.3, 4.1*pU and 4<U*5. 

Tare Remcvsl 

To remove the tape from the high speed reader, perform the following steps: 

- Set the three position toggle switch to "LOAD" 

- Raise the tension bar on the reader. 

Remove the tane. 
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Continued 

- Return all levers on the coarouter control console to the up position. 

- If the reader is not going to he used again, set three position toggle 
svitcii to "OFF” 

Tape Loading - Computer 

Tfpes lausp be loaded into the computer in the following sequen-^e: 
a« general loader tape 

b. data comparer and debugger 

c. working program 

d. data tape (if used) * 

To load the general loader: 

- load the tape into the reader per previous instructions 

- depress levers ”9” and ”ll” (50) 

- set rotary switch "ADR/MRD'’ 

- depress lever ”EXE*’ 

- depress lever 

-set rotary switch bo **PSW" 

- depress lever 

- depress lever "EXE" 

After tape runs 

^ raise all levers to up position 

- remove tape per previous instructions 
To load the data comparer and debugger 

- load the tape into the reader per pre’^/ious instructions 

- d-rress levers "1", "3", "1^" and "6" (5A00) 

- set rotary switchto "ADR/MRD" 

- depress lever "EXE" 

- depress lever "HTT" 

- set rotary switch to "PSW" 


218 


HSER 6700 





Continued 

- depress lever ”EUH** 

- depress lever **EXS*^ 

- the teletype will print then ''NORMAL ERD" after tape runs 

- raise all levers to up position 

- remove tape per previous instructions 

^**i*.l+ To load the working program 

> - load the tape into the reader per previous instructions 

- depress levers "9** and **ll” C50) 

- set rotary switch to ’*AE>R/MRD” 

- depress lever "EXE” 

- depress lever **INT'* 

- set rotary switch to "PStf” 

“ depress lever “BUN" 

- depress lever "EXE" 

Eifter tape runs 

- raise all levers to up position 
remove tape per previous instructions 

To load a data tape on top of the working program; 

- load the tape in the reader per previous instructions 

- depress levers "1", "3", "U" and "6" (5A00) 

- set rotaiy switch to "ADB/MBT" 

- depress lever "EXE" 

“ deuress lever "HIT" 

- set rotary switch to "PSW" 

- depress lever "RUN" 

- depress lever "EXE" 

- teletype will print "BIAS - then "NORMAL EWB" after tape runs 
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Continued 


- raise all levers to up position 

- remove tape per previous instructions 
New Data Tape 

^*5‘1 To punch a new data tape 

- select option HO (see U.8.3) 

- recall parameter 25 (this is data version) 

- update parameter hy,l (ie: from 1 to 1*1) 

- leave option HO 

- raise lever 

r 

- set rotary switch to "ADR/MRD** 

depress levers "l^\ ’»5\ and (i+EOO) 

- depress lever 

- depress lever 

^ set rotary switch to "PSW" 

“ depress lever ’*BUN” 

- depress lever "EXE" 

- teletype will print "CLUB" 

- depress REMOTE button on high speed punch 

- load tape in punch 

- punch from right to left 

** raise bar on punch and insert tape 
•" lower bar 

- be sure there are 3 to 4 folds of leader on tape, to get more leade 
depress punch power and depress lever, turn off punch power 

- type "1", 'f, 'f', 'T* "L" and "BBTUEN" 

- type "1", "D". ’V", "8", "H" and "RETURN” 

- type letter "O" and "RETiaOI" 

- depress lever "E3CE" 
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Continued 

- Depress lever ”EXS*^ 

- Type "ESC" on teletype 

- Teletype vlll print a sign on message 

- Raise lever "7'^ to np position 

- Turn key on computer console to^ "LfCK’* 

The teletype is nov connected to the comp'jter and is ready for use. 

Computer Potions 

There are five options which can now he taken. 

LI - This is a list of ail the parameters in the computer program and 
includes values which should not be changed. The printout will 
show the parameter number* parameter designation* and parameter 
value. 

DI - In this option a particular parameter may be recalled, but not 
changed. 

HO - In this option a particular parameter may be recalled and char.ged. 

SE - In this option, the con^uter outputs are connected to the fan, and the 
fan viLL respond as a function of throat setting potentiometer position 
RU - In this option, the computer outputs are connected to the fan, and the 
fan will respond to the transient programmed into the computer. 

To call Option'Ll 

- Type "ESC" on teletype 

- Teletype will print 

- Type "L** "I" 

- The teletype will print 

- Type "1" "N" 

" The teletype will print a complete list of the. single parameters 

- Type "T" "A" 

“ The teletype will print a complete list of the parenietexs of 12 tables 

- To obtain a list of a particxilar table* 

for tables 1 thru 9 - type the table numher and EHTTURN" 
for tables 10 thru 12 - type the t^e nunber 

To leave LI 

- type "RETUM" 
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H.8.3 To call option DT 

- Type **EStf* on teletype 
Teletype will print 

- Tiye ”D", V' 

- Teletype will print — 

- To get any parameter » type the parameter numher and ’’RETUBN” 

- The teletype will print the value of the parameter 
To leave HI , 

- Type ^'BKTUHN” 

« 

- Teletype will print "SYSTEM BUNKING" 

To call option HOt 

lype "ESC" on teletype 

- Teletype will print 

- Tyne "R" » "O" 

Teletype will print 

- To obtain the parameter to be changed, type the parameter number and 

"RETURN" 

— The teletype will print the value of the parameter 

- IJrpe the new value of the parameter and "RETURN" 

- The teletype will print the new value 

- Type "RETURN" 

- Continue to change paramevers as desired 
To leave HO 

- Type "RETURN" 

- The teletype will print "SYSTEM RUNNING WITHOUT OUTPUTS" and will 
print the blade angle and the power lever angle that the fan was set 
at when the option was called. 

To verify computer operation or changes to the program. 

The effect of the changes can be observed on the meters on the computer 
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i*.8.5 Continued 

console. Set the meter selection switches as follows: 

Meter 1 set at TSLB. {position 5) 

Meter 2 set at blade angle linearised (position l) 

Meter 3 set at power lever angle corrected (position 3) 

■T performing the transient with the thrust setting potentiometer, the blade 
and * jwer lever angle response will be shown on the respective meters 
and can be compared to the programmed transient (only the step transient 
can be simulated) . * 

U.8.6 To call option SE 

- when calling this option, the fan and the thrust setting potentiometer must 
be at idle 

- type "esc” on teletype 

- teletype will print 

- type "S" "E" 

- teletype will print "SYSTEM HUNNING WITH OUTPUTS" 

The desired transient may now be performed using the thrust setting pcitentio- 
meter- Set the potentiometer for the beginning setting for the transient 

To leave SE 

- type "BETUH^" 

4,8. T To call option RU 

- Type ESC on teletype 

- Teletype will print 

- Type "R", "U" 

- Teletype wiU pring "SYSTEM RUIfKING WITH OOTPUTS" 


r 
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Continued 

The desired transient ncfd be performed using the thrust setting potentio- 
meter. 

To leave RU 
- Tsrpe "RETURN” 

Fan Operation 

With the computer in option "SE", the fan operating st a ground idle condition 
in the "MANUAL" mode and the thrust setting potentiometer set at fli^t idle 
{h5-50^) press the "IDLE" button on the idle/failsafe panel'of the digital 
controller and then the "AUTO" button on the idle/failsafe panel of the 
digital controller. The thrust setting potentiometer vill now control the 
fan. Rotate the potentiometer to a point, 1® to 2® above the initial point 
of the transient, leave option SE an-i enter option RU, and then perform the 
transient. Rotating the potentiometer clockwise from idle increase 

positive thrust, counter clockwise will decrease positive thrust, and then 
increase negative thrust. 
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5.0 

5.1 

6.0 

6.1 

6 . 1.1 
6 . 1 . 1.1 
6. 1.1. 2 

6. 1.1. 3 
6 . 1 . 1 . 1 ; 

6.1.2 
6.’i.2.1 
6. 1.2.2 

6 . 1 . 2. 3 
6. 1.2. it 

6 . 1 . 2. 5 

6 . 1 . 2. 6 

6. 1.2. 7 

6 . 1 . 2. 8 
6 . 1 . 2. 9 

6.1.2.10 
6.1,2.11 
6.1.2.12 
6 . 1 . 2 . 1 ? 


Continued 


To leave the "AOTO** mode, press the ''IDLE'* button on the idle/failsafe 
pEinel, A sainple operating sequence ia iicluded in Appendix A. 
Inspection of Hardvare 

Other than the daily inspections of the hardware noted in 3.^ no other 
inspections are required* 

Log Sheets and Check Lists 
Lojg; Sheets 

I 

A log sheet shall be prepared each time the rig is operated. 

Entries shall be made in accordance with the following schedule. 

For each start 

For each test condition or at 15 minute intervals 
Prior to each shutdown 
Any unusual occurrence or failure 

The log sheet shall include the following minimum information. 

Date end time of entry 
Name of test 

Ambient pressure and temperature 
Engine speeds, torque, and Tt? 

Operating time and total operating time 

Test number (to identifi* with recorded data and test plan) 

Fan blade angle 

Fan gearbox oil- in pressure end temperature and oll--out tenperature 
Fan gearbox oil flow 

Operator’s, helper’s and engineer’s name 
Notation of questionable or unustxal occurrences 
Fan gearbox, engine and duct vibration levels 
Pe''f^cted surface md coolinr air teir.rorn.-^ure . 
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6*2 Check Lists 

6.2*1 The following check list ZRist he prepared and used during the NASA test 
program* Samples of each check list are Included. 

Pro*K>peratlon inspection 
After operation inspection 
Static operation inspection 
Daily log 




TM 

Q*Fan Demonstrator 
Pre-Operation Inspection 


ITEM 

Remove Inlet and Sxh Covers 
Inspect Fan Duct 
Inspect Fan Blades 

Rotate Fan by hand and Check for Rubbing 

Inspect Engine Final Turbine Stage 

Check Fuel Supply 

Check Engine Oil Level 

Check Fan Gearbox Oil Level 

Inspect Filler Caps for Security 

Inspect Engine for Leakage 

Inspect Cowling and Pylon Fasteners 

Inspect Accessible Instrumentation Wiring and 
Hardware 

Inspect Ground Area for Loose Objects 

Clear All Personnel from Engine Air Inlet and 
Exhaust Aieas 

Denison Pump Cn 

Make Start per prescribed Procedure: 

Energize Starter, starter fuel solenoid, and 
igniter plugs simultaneously. 

When N1 Reaches 10-12fS, Move the Throttle to 
Ground Idle inrottle Position)* 

De-energize the Starter at 39 % Gas Producer 
Speed. 

De-energize the Spark Igniter Plugs and Start 
Fuel Solenoid at BOO^'F (U27®C) TbT* 

oil rrejsure imin 510 
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Date: 

Time: 


TM 

Q , -Fan Demonstrator 
After Operation Insnftctloii 

Operator Engineer 

Install Inlet and Exhaust Covers 

Visual Examination of Fan and Engine _ -- 

Check data taken during run 

Check log sheets - complete and correct . _____ 

VTrite up test engineer’s log — 


Comments ; 
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Q-Fen 


TM 


Demonstrator 


Static Operation Check List 


Date 


The follDvin^? items must be checked and signed for by the 
cogiizant test engineer and rig operator before operating 
the fan pitch change actuator. Step 10 must not be performed 
prior to signing off the previous 9 steps. 


O peratoi Engineer 

1. Stands clear of blades. * 


2. Hear Spinner piloted and 
bolted in place* 

3. /ill instrumentation loads 
properly routed and tied 
down. 


U. Front spinner properly 
installed (if used). 


5- Fan centered in duct 
Cif duct installed) 

6, Blade angle feedback 
cable installed. 


T. Blade angle control 
hooked up and working - 

8. Scavenge pujnp on* 

9* Personnel cn stand 
notified* 


. Supply pump and transfer 
pump on and correct pressure 
set with relief valve. 
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”'\n ■■ 

Laixy l^or 


ENGIITEER DATE 

OPERATOR ’ SHEET HO 

Two copi<j3 of this log are to be filled out by the responsible Test 
Engineer for each dpy's activity on the Q-Fan Demonstrator {One each 
to b* fi:,ed at test rig and office), 

A - Check lists filled out as required 

Installation Check List 

Static Operation Check List — 

Pre Run Check List 

Post Run Check List 

B - Run Time - This Date 

Total To Date 

Since Last Inspection 

C - owiinary of Days Activity 


D - Problems Noted During Day - 


E - Corrective Action Taken - 


F - All Loose Hai'dvare Removed From Stand k Covers In Place 


SIGNED 


ORIGINAL PAGE JR 
Of’ POOR QUALIT3J 
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7*0 Configuration Changea 

7*1 Inlet Duct 

7.1*1 Remove the inlet duct from the fan by removing MS16998-46 Screws (2^) and 
AN96OCU16 W'ashers (2U), 

7.1.2 Install the inlet duct on the fan with WSl6998-*l|6 Screws (2li) and M960Ci*l6 

Washers Torque screws to 35-^0 In lbs lubricated and locitwirs. 

7.2 Exit Duct (SK83^*2^) 

7.2*1 Reinove the exit duct by splitting the duct* Remove MSl6998-i*6 Screws (8), 
AN96OCU16 Washers (8)* and MS210ii2-2it Nuts (8), (four per flange). Remove 
the K16998-46 Screws (24) and the M980C4l6 Washers (24) holding the two 
halves of the duct to the housing and remove the duct. 

7.2.2 Install the duct in two halves. Bolt the two halves together with MS16998-46 
Screws (8), AN9^0c4l6 Washers (8), and ^'B21042-2i^ Nuts (8), (U per flange). 
Torque to 35-4o in- lbs., lubricated and lockvire* Line up marriage marks. 
Retain duct to housing with I«JSl6998-46 Screws (24) and AN960C4l6 Washers (24), 
Torque to 35-40 in-lbs. lubricated and lockwire* 

7.3 Reverse Duct (222X-14) 

7.3*1 Remove the reverse duct by splitting the duct. Remove ?©21042-6 Nuts (8), 
222X-14-3 Washers (8) and 222X-14-2 Studs (4). Remove the '69265-320 Screws 
(ck) and the AN945-4P Washers (24) holding the two halves of the duct to the 
housing, and remove the duct, 

7.3.2 Install the duct in two halves. Bolt the two halves together with 222X^14-2 
Studs (4), 222X-14-3 Washers (8)* and !-B21042-6 Washers (8), Torque to 70-90 
in-lbs, lubricated. Stud must be centered within .12. Line up marriage 
marks. Retain duct to housing with 69285-320 Screws (24) and AN945-4P 
Washers (24). Torque to 25-35 in--lbs- lubricated and lockwire 
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Saiaple Operating Secuence 
( Coordinated Operation ) 


1. PerfOTO the pre start inspecstions and procedures per sections 3.^ and 3.5 

2. Connect the teletype to the computer per section U.T. 

3. Call the LI option in the computer program and list the parameters in the 
program for reference- Reference section 4-8.2 

4. Call the KO option in the computer program and change parameter values for 
the desired test program. Reference section 4-8.4. 

5. Start the fan per section 3.6. 

6. With the fan at ground idle in the "MANUAL” mode, press the idle button on 
the idle/failsafe panel* Reference section 4-9* 

T. With the fan ab ground idle in the "IDLE" mode press the "AUTO" button on 

the idle/failsafe panel. The fan will increase power to flight idle. Reference 
section 4.9. 

8* The programmed transient can now be checked out per section 4.8.5 

9. Call the SEriode, reference section 4.8.6., and using the thrust setting potentio- 
meter set the beginning point of the desired transient. Reference section 4.?. 

10. Call the RU mode, zeference section 4.8*7» and^^using the thrust setting. ^ 
potentiometer, perform the transient. 

11. Call the SE mode, and return the fan to fli^t idle with the thrust settirig 
potentiometer. 

12. Leave the SE option. Reference section 4.8.6. 

13 i Changes to the program as iiecessar^** for the next planned transients can now be 
made, checked out, and run per steps 4,8,9,10* ^‘3. 11. Steps 12 & 13 can be 
repeated for all of the desired test conditions. 

14. To leave the AUTO mode, set the thrust setting potentiometer for idle, and press 
the "IDLE" button on the idle/failsafe panel. The fan will decrease power, to 
ground idle* 

15. Press the "flAN" button on the idle failsafe panel. 

l6* Shutdown the fan per section 3-9. 

IT. Perform the after operation inspection per section 3*11- 


ORIGINAL PAGE IS 
OF POOR QUiiLlTY 
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Tabulation of Manometer Photographs - The enclosed data sheets are listings 
taken from the photographs of the manometer banks during the reverse thrust 
performance testing. 
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Sanborn recordings - The following are Sanborn recordings of various 
parameters taped duri ng the performance of the transient test program at 
the Hilltop facility of Hamilton Standard, Figure 76 is a blade angle 
calibration curve to be used in conjunction with all of the Sanborn 
recordings. A study of the curve illustrated in Figure 54» "Comparison 
of Sanborn and Visicorder Traces" and the discussion in Section 5. 1.2. 2 
reveals that the discharge time constant of the peak converters used to 
develop the Sanborn data prolonged the return of the stmss values to 
zero. Inspection of all Sanborn stress data illustrates this phenomena; 
note that although the increasing rates of stress versus time vary from 
run to run, the rates of stress decrease are all exactly the same due to 
the discharge time constant. Thus, if the actual transient elapsed time 
is required, the Visicorder trace of the transient of interest is a much 
more sensitive and accurate indicator of response time. Since the value 
of the stress peak and the character of the stress response both determine 
the elapsed time required for the Sanborn stress to return to zero, it is 
not possible to determine a factor which could be used in conjunction 
with the Sanborn data to establish actual transit-nt response times. 

The parameters illustrated on the Sanborn traces are Blade Angle, Blade, 
Barrel, and Vane stress. Fan Speed, Compressor Face Dynamic Pressure, 
.Speed, Thrust Lever Position, Torque, and Power Lever Position. 
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Forward Thrust Transients - The following are Sanborn recordings of various 
parameters taped during the performance of the forward thrust transients 
(TFC) at the Hilltop facility at Hamilton Standard. 


preceding page 


blank NOT 




245 




Ea!nfiiyiiin!iii3inyiiiisfflMifflyiyiiffl»i«iH»is«ii!flHnininriyffiiinHi!!HN^ 

pSpiipl&ppflispsMHsiiiiilipw 




MHIBBiyyiBliliniHIlIBBIinyinaitlffilltflllillliiiliglliltillllffllUllliffiMIViilBlil!! 

gfflmimiai MEaiiBliiBliWIIIBiiliBIHliiiaBffilBBItlHISlilBIllillBlUyillillEllllliiiBiia 

■■HHisffiBsnBiaaiMiwiBByiiBiyHbiyiBwiimniniHnasriBnBB 

MMHtBHeiBiniBfliyifflnnnifflBtryiiimitffliBjBayiBniffiiiB 

MMffiKMiymiyniWHHimiyiaiHanRijniiuniaiaimimwniiininiiiuiiiitiiiiuii 


pBMBRyyiraiwmiiwwRRiuiiiyiiaiiu«Mii)imimfiii|iyiflj|[{ffi^ 

BBHKiBHRiiRiRSilBliffilBaOffiiHIRBmiyiiBillNBIliigllpi 

BpraBiinHMifliRIHIlIBBiaHiBimiBEitiraiRillinilBlilllilKfflnlplHHH 

SraMBPBBnBBBmiHKiimmiBiiiymiBnrafflHHijyiwjmigl 

BBMMWWB !aBiaMIBIiBIBmB8IWMW»IBi«UlllllBtlI18WBgg|| 

MaammiM aaiagBBmiBiBiaiiiiitBiiitniiiaiiiiiiBBiBiiHiiiiwiiiBiMBB MMiB! 


IBBRBIIIilSBnBMBI 

i«tniNiitaiiwiiMiiiflBsi8Baaj 

B HBfflHffliUBWttll 
■gHWUMPMI 
l■nmnnlHlHlMHaHl 


WHHnMHiSBSSSSEittiiamnsiiyiiniiffiiimatBBwPiwtil 

Baaa aB BMiMMMMMMmHiii BiiimaiiaiiiaiiBiBigwiMMM 

B SaBB«SBBBwnM fflBMmB8iffliWiiaaiMWiMMa 

MWiWga «BBaBaaBHBB I!jill«!giil^8IBIlffllinilllllBmWmH 

L^Mp aaaBggg igiasiBtniiaHBHBBBBffmgffiiiaiiMiwMWBg 

miffliasBMPffleBasnfliBBBBajiRHaiLMiHiHiiiRBiwina&iPiii 


llHaHWMMMiHmnBMaiuaniaRiafiRiHiHiuiinnraBl 

paM mmaasiiiiijiiiaiiiifflMiiasaaaMBMBBmijRiiiiiiPWBa 

pggSSMBiBBaaiaigiliiilllgHBHBMglSSBIMilliifaRibnBBBg 


HSER 6700 


-¥155 DEGREES 


BLADE ANGLE 


■¥5 DEGREES 


COMPRESSOR 

PRESSURE 


THRUST LEVER 


TORQUE 


POWQt LEVER 


10 SECONDS 


HSER 6700 






aa imHfeiwi M«»«« MHHjHHtMHBinaiiniiMmmn«iiyiiaa!!!ii!i;!!:ii!!!SiH! 

:BinnMHIHnHSyMWffiltf!H»«!ilHllimaiiMVi8imlii!H!i!lli:IIHiH!l! 

llWMSmlmnmSSmaKBBmliDimH 

m*iiiM»ra8i«®»»8i«i8wiBni08iiiiifflayiffliyffliiBisi!!8i!g 


iBHWIBBilWraiiffllfflraBOiMBSifflllRIHMIfflSaSSrSlia 

i8Maayi8ia8iiiyffliiiwiyttiis8iinii;ymiyiiyin!!!i3si»iii!iRyiN^ 

!BlSnnKtgl8!y8i8ll8l!iiry!Ryi!8iliiii!||iKli8!RtiyiyU!ym 

MiawBBaas itfflaa^RiyiBisaisaijia^iiginrnffflinaiisiiiBa 

iianp«gBBPiwi!^i5s:;:r,yBiiK85n!:;Miiiryih,yr;;;:;!«iwii««ss;s 

iM ^BWWfla MimiBBmgiiiiiiHtiaaiaiMaaiinayaamiiiBiaiiittfliiiiijiiij 

BHMBRipyiiitffiiiBiiiRniitwaaiyiiaiianiiiyaiaiffliyeiyiHa 

iMBBBisBdiBiiffiiiffiinRiDBmBtyiisagaaiHaaaamiaaasa 

iniOBiiHiBBBMWBayBBiiniffflnaniisiiaiBiBHayiHaia 

iHBBraHraiBSifflBByaauiaiBgiiiiiiiBiyniriininiMiiiisiBy 


lUirituumui 


IMBiMliffiiiasaBBI 

IBHBilBnHBI 


nnBBaHnBiSKanstflHRHnnmBHi 
IMMM— WgfflMiaiMWWHi WWWI 
HHiRimffiiiBRBmiainnRaiHHaHHaiiPiB 
IMlIBBWIglflfflliliiaaBIStWMHBB RBHmR 
IBeSBBBBBSBHiaBBBBHKaHRgI 
inBBMHBifflBBBpMWBBMHMHHI 
iSfflfflasasRSffiSBBif&aBBffiHiiaHiiRnaiaiBiHHi 
issaaBrsanaaiiaisaaaaiffigisaBrBifflramiiniHHRi 


PRESSURE 


FAN SPEED 


TORQUE 


10 SECONDS 


HS5 DECREES 


BLADE ANGLE 


•►5 DEGREES 


COMPRKSOR 


20.000 RPM 


THRUST LEVER 


POWER LEVER 


HSER 6700 



HBER 6700 



-►155 DEGREES 

BLADE ANGLE 

-►5 DEGREES 
+25,000 PSI 

1A.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

1A.25 INCH RADIUS 
BLADE 6 

0 PSI 
AO 00 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 






HSER 8700 



SSBBBBiililiBSBBBBg 


iH8suitin!!naifiiiauiaBiaiHHnHn»SgBafflra||ii||i 

iBBgBiiiiBaaamiBBaiiiig sgi 

ISSBnSBBBBnBHBHnBBB! 

aiiB SaS888il iSSSSi!IBBi 

l|wiBBiwegBmp«MMI!BBmiia!^IBi8SSBWBMa!!3ffi!nBa!!!fffl 


iBistieaiBiiHffimsiBi 

iWBBMnranyuffisi 

IffiUBffiaiifflSBIiffiHmi 


lensramBiii 

in»<wwiiiuii 


nwBHimm ffiHinmittiMBinmHaiBiiMiBflmaflfflBiaiWBiaiiaiiiiyiii 
IMHWnHH«IMIH«8IBl!WparaBttiS|||^||| 
IIMIttiMniRffisiaBn am ii« lOQ niJI ilw 

SHPlMMBBHBBBBBBaj 


-»-I5S DEGREES 


BLADE AKGLE 


+5 DEGREES 


+2,50 PSI 


COMPRESSOR 


20.000 RPM 


THRUST LEVER 


POWER LEVER 


lOOZ 


10 SECONDS 


HSER 6700 


•fl55 DEGREES 

BLADE ANGLE 

->•5 DEGREES 
+25,000 PSI 

14,25 INCH RADIUS 
BLADE 12 


0 PSI 

+25.000 PSI 

14.25 INCH RADIUS 
BIADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 


0 PSI 



10 SECONDS 






HSER e700 



•fl5S DECREES 


BLADE ANCLE 


-fS DECREES 
+2.50 PSI 


COMPRESSOR Q 
PRESSURE 


-2.50 PSI 
20,000 RPM 


N1 SPEED 


0 RPM 
4000 RPM 


FAN SPEED 


0 RPM 
lOOZ 


THRUST LEVER 


OZ 

lOOZ 


TORQUE 


OZ 

lOOZ 


POWER LEVER 


10 SECONDS 




25 : 





HSER 6700 


4-155 DEGREES 


BLADE ANGLE 


f5 DEGREES 


+25.000 PSI 


14.25 INCH RADIUS 
BLADE 12 


liiSiiiiBiSiSijfflwiiiiijjgMaiii 

SSSS^mMSSSSlSPlilllIBHIBBIIIiSHIBn 


tOlllIXtlinllllutJUUJiinilfiniHniuiuanimiwumH i tw utn ii m i m 


+25,000 PSI 


14.25 INCH RADIUS 
BLADE 6 


nBHisggisaBiaiBHiasRMHWiBaiiisii , 


ffllllBBaMlIiliitaii 

pauitiiiffiBBraitiisr 

Bwgr 


immi , 


4000 RPM 


FAN SPEED 


wiiffT imi fnnimi i W ii i m irrfiiiniuiii iMiinnniiiiniiiiMiiimi~~ni-rrirri 

lannilHBBBaiBBmBBBBRtiaBBiiiesiifiiriiaq 



laawBBnHBBBiaifl 

>««w^i!agL5fi»m5i^sacasga™ 

aBsgisiaiaiaaaraiiHaiBsiiasHnaRBiMiiiflBBgffi^a] 

■HBBBraRiliflBiliBBHillilSflBiBBByiBBR 
i BiMHB« ^im!ig!ijgj^BS9ifSi9a3aBiaaiBBir“"° 


+20,000 PSI 


BARREL GAGE 4 


R«ain8gBiiyjiiBingsiaBiiiiiPiiiBai»i 

--iMHiPBBiaipBiiiBiaaamBfsa 



iBnSiiiSSiiiBRfflilinRiSff 


-1-10,000 PSI 


um - . T M trmrreT;mT==rr^;irTrittxtlLCT«m«lj^r23^tt«nr Ji;;U:.i J;;ct;n»«K;iXr:xp;^ItUnmHmitg;i1PV^nl 


FAN STATOR GAGE 1 


BBB 

mm 

mmi 


iPBiiSiffSIlilPlfillliiiRnimilSnfi 



iniiilHlSiLniig«!HF4!® 


jlliiiliii 


10 SECONDS 




israisaiiuiBaiffiMiwiiiinini!initai!iiiiaaii!Kii!Uj!!yiwyraa!iHiiia4iHyufl!!ii«iii!ii 

WPnnntti!liimpiffllffilMaiii8iiaulU1l8t«8y!!!niHfii8l!il3I!H8Kti!8ail 

llMiyBUSfflP^MMI!SIMiiima8nB!g!SIHr;iH88a!l8BilBI8!tiiiSPBffiiB{Ua8(j 


nvBiBiiiffimgiPiianuiyuiauipH 


IPNMiffilBffliSHitlHiiiriauatj 


t BPI UtKU^ SIH rai liBi tttti 1 


IMI^ ^ ™ **^ *^ '^* **^ °^ ^*^’ ^ 

mRHPHMnramiti«Hi!W!sisegis»gtHiiiiiimi»iiiiiii8| 

mnRRPMMnpffiiiiHi^rainminiiiiiuiiiiiitiiiRiigty 

iggM iwMwwiiiiRiBHOBiaiMiiiitiiiiiiinyiiiitinaaffiMisnB 

lauRaniffiiHaHBWiiHiHRiiffliraiffinmiiyiBiaiiiBifliiPiu 

IWBMBHI18IIWI«H«IBlllBlt!iaiiiBaiB)ilHaiiHiliai8HmBg»tl 


nBBBBISBBIRBIHIliHidSiigjtnniliBSin 

IBiaiRSGEiaiiuiNniniiiyBaittuiiwiHHiraaigu 

nniffiiiiniMmRPHSBHiffiiiBiHi 

MiHiraBiiHraiifflgiBiffiiiHenniffliaRBi 

IMMRRnBliaRraBBIIMHRI 

MMWHBRiaRMHnaniniiBMi 

HniinaMnmiRBwsnwy 


iiiMPMaisi8iiraP8iBBjiffliiMia« 

innuiHWBBiifiiMBaraBBsniaiBi 

innainHBMHiHawpiiniiBiMH 

IBBBBBBBBBBBBBBBi 

ISbSbbSbSbbm^ ^S b 

IBBBBBnnBBIliiiasnSiBHBBB 

HBBBBBBnamitiiBIiTiilBmBB 

iBBRBin&BBmaaiwnHiiliiiaBmr 


immiBiBraip R1H I 

IBBBBlSBBina!@; 


MMBMBMBBBB BBBBBBffiliiaMliSiSiaWB^ 

p^M—ljjWBBBBB BBgSaaWBMPWlffy 

S sSSsHBSSBmaw BBBBiaagaMiimiBiiiaiiiiai 

■nn§HBBBBBBBBBBBBSi^gaaBPii 

ImmmiSaBiBBaiiMaaiBtflWBigiaiRiiiBn iBHBg igHHiinl 

BSPsagiasHHPfflBfflHBBiaHSBSHBiHBsssmiiinnriyiiiBiraBsy 




HSER 6700 


I 

\ 

I 


I 

.'■ 


I 


I 


$ 


I 


-!-155 degrees 

BLADE ANGLE 

•b5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 





iiiiiS 


Mi 








liliSlifnflBiiiiiiSl 








► • frj S^rTTrarT TTt T * 



ilS! 

mil 

li?P 


10 SECONDS 




i 



■F 


Jf 

I 

J 

i 


I 

1 

i' 

? 



1 

f 

I 

j 

:S 


i 

% 







iSSSSsasliBasiSis^s?^ 

fe nBagaasssBgaasassj 

fetiia«BW!!JB!nSfRR!RaaiSBSa5BSi3«8affilimai8!«S!liS|fflg||!|W 

PmMiBMi lSilBilffiRffliaWBMBBMIllBaBjflBMilBMWWWMIffi': 


i«WBI!W*8iSIW»««ira»IWii8iW!aB8aiffii«!S»lffinW8!l:l 

■IBIUli! 


[|^ [| j |J ^HUIB«ll|Hi4Wtititl-a--i 4 Hil lH 1 MUi gtfHW001i4HUtjU , 

RsspnMBMNiniiiiR!ssii8yH«^iuaBuiiffi!inin!^im‘Mnmeffi>!iin 

HaBnBnnnmHmiiiiiRBisRBnBiRKfiiParNaiiiaiiiiiHiiUHtRai 

RiiiRiffiiiiniuHannaawsaiBBiisimiiinnRiinHaiiHiaiBy^aiiiiiiif^ 


illHIl 


tgWiWHrTtarmimiimtatm|iui»KiiQ||j{]][ijj 


IBBIWIIHtliyitllHItHiliSRHHinUlltllHia: 
iBMinttiunnyyimiiiiimiBiiiRiitRyiiii 
HHHMWBKiSiaiBISSiRnU!! 
|BBnHK^I!Hiigii8SI8IRK)llinill 

|■HB■IIIUi|^nl»R»l!IUttllffllnllffill 

■_i BaiBn«nBi««Bwitii! iH!m!i!BUiLHtiiiiyiiiamii 

IlffiManrailfflPf^IRRIIiilRtRUUnUHBBtSIll 


il ie ^aaa a a 

paMMWKnaHRMi 
pnHnilBiKRWi — 
pHnnaramni 

HRiBBBIBRWm 


BBiRRIR&IRRaByffiyRIIlRiiRRaaililiilBimiiaSIRIIblRIHnliyilRiiillRHIiRRBri 

BBBaffilStiaWRi'RUUUBiyuiRiiiituiitwiiHiauiBHiiiuuyiiiitniniiuuiwBMI 

IsaBBpBBBRniiiiRtiilttBBmpRanainnRiiifiRiBijRyiuZi 

BBffiSSnHliniiattiRiilBIKBISlBBiniBBIHfiBBBnBR 

BBBMWiaiWBWISaaWHiaiWBMBIMIMBBaa WWB MBn 

BBgBMHUiimiailMBBBIMBBB WIjBgaBa W 

aBBBWBHBBmiBMnBOaBMBRaBIRIBnnUillRII 

BBffiSBnBHRHHHflHBIBSBIBBWBnHHiMIllBaiRHI 


BVffMiwwiiiiisBWiBiiiBiBtiiinttHiaaiminiiUHsmHiHiiiiiiaMuwramia 

BiBBBMiBitfflBHiaRiRiffiiRiRiiHimiiyaaiiiiRRaBuraaaal 

BHBBBaauiRURjfBoaBfflaiifflBaiBRnBiRaaamiaRi 

BBBnwBBsasRaaRBiHapifflraBBBKaaBBKii 

BBBHBiffliiiaMiiiRiaHBMBMBnRsraaaRn.aan 

BBBBBBinmayiRRuiBiiiBBRBBfflaaiifflaBBayHSBi 

BBBBBBBiingiffillWBBBnBBaiailBBBffillHBd 

BBBRHBBBffilBIRBaBHBiBBBBBHIlitaSRBBWRl 

BBBWBWHBffimniaaMiBBHiniaaamBRiMRi 


BBHBBBISSt&RPliHiHSIBRHIlHIIIIIBiiiaaDRiaaiiifilBbiBRiilRl 

BBBKBBBnaiilRiRaBraBBBBaBBaMIfliiRR^liiRBOtRI 

BBBBBBBinamaBtBHBIffimfiiliaiRRIRRiliRiRiiaiRIRfRI 

BBKBBBBBBItiaiilfiraranilHiiailfiiRISRIflyilijtiRRiiia.BUiltRH 

BBU&BiimBHffllgiMBBBBHBBBIil8!)lRgRSBa!.inia!R 

BVBBlBaBaraamaBWBBa!miaaigR»fflpii!!i) 

M9jBHMBBBaillBBBBB8iaan{|gliRRI||gjl|l|gi.'ni!i 

BBBBmBBaBa!R9BBnMaaaaimiaiRainnii!!i! 

BBBBBnaifflamilRRaBasniliRMIHRItfRruRniRiRuaaRiiH 


latflntiiiikli 


H8ER 6700 


blade angle 


COMPRESSOR 

PRESSURE 


THRUST LEVER 


TORQUE 


POWER LEVER 


10 SECONDS 







HMnmnyBBBuyiiMpiiiiaiiigiBBBitMaaaiRBsaH 

■MHBRBBBBBiHBBaBBBiRBiliiiSPBBfeBI 


‘HWHS13 


■aw HwamBBiiiiiHiMaBaiBaMMMmgBfflBE 

WHKHM HBM BiSliiaBigBBSgagBBBggBBE 

g»M!iiniilIigiliiBi§il!iSiililgii8BBiljBgffiiBBE 

TO»?i!!nii!!i!mH!iiiiH!ii!=>HHtriUi;''*‘'-iii>Miua!HH6»(«a)»«a!!j!Bis»«aiaamtiinnHsni 


10 SECONDS 






BBSaBBHWBffiHHIWaB IBI II HW i 

Bggggggagni 


nHggggnH 

Blira«Hg3« 


HgggggggI 

ngggHHBI 

^mmmmmssmi 


iBggggggHBgnHBHHggHHggi 

BgggggggBHBHgBgggggggl 

BBBgBggBBBBBHBgBBgMgMl 

gggfflggBBBBffiHggggmgBBtBBr 

~ggggggglBffiM»Hffiggggggffi| 
BBBBlBraBBBBBgBggggHgHr 


HSER 6700 


BLADE ANGLE 


f5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


FAN SPEED 


BARREL GAGE 4 


0 PSI 

+10,000 PSI 


FAN STATOR GAGE 1 


+155 DECREES 


0 PSI 


+25,000 PSI 


14.25 INCH RADIUS 
BLADE 6 


0 PSI 


4000 RPM 


0 RPM 


+20,000 PSI 


0 PSI 











H8ER 6700 


-♦-155 DEGREES 

BLADE ANGLE 

..+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 tCM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 






ifflmiiiliHilliiliiisii 




imgiriiiipi 


iiBiipPPPPP!lMiiin;i 


iliilllMBias 


MPlilBiniiiHWiPPPPlIinBii^iL.. , 

nn»psPffi]PiiiiBffiPPPiPfHSBigypj£Hiitiuiipp^p| 
WPgsniHPPifffltiffliifflPilllla! .SB». 




HBPeililMPBlBPlSPPBBPPPBjliyjBilllfPiiiiliy 

BBBBBPHPPBPSiBPiaaPiHHlBffiiPEiimiQIlii 

HPBBBlSiSBPraPiBBBBmiilPPBBmiiiyilill 




IPHPPBHBHHgPgPI 

I BHBUIH WPBBPgiffini 
SBBBBPilBffilBBBnO 


IBHBHBBBISinRII 

IBBBPBBPSSPPil 




iiiyiygiiyyiiiiiiryriiiiiiiiiLiiPigii 

pyilHLiWiilBiinnlffiiiSiiaiPBjilli 

iiyiiniiigSfiiPSilliaaPiililii 

liiuiiisiiniymniniiisnsyyiiiieniB 

lySiSiHiliiiSilSIlPPPSfiPPS 

[pgiSSHlmrHlIHHlPffiBitfaiBBg 


:a!!!! 


WiBiyysiiyiiiiiii 

iOlllliyilliiijm^ 

iiSiSSliliUHtgiiafiffiii 

jiPmfillllSIiur.ip^ 




I mil fill! ii; 


H8ER 6700 


BLADE ANGLE 


+5 DEGREES 


14.25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


BARREL GAGE 4 


FAN STATOR GAGE 1 


10 SECONDS 


HSER 6700 



lieilgSMMMIB« 5 wiBI MIili iaijWBH| 

ifaiaiiffiiflliiilllMMi iMIMHW liWil 

iMgiMiiaaaBaimMMHiWBiiiHiawiBil 

iSiiiiigiiseissiissad 

iia)i«iiaagifflll«MHMM!1S!SgWM BgMa i 


nSmsasiraBlMliiSllMBlIliiS 

SSnraSnraanBMBsiitHtiBaffliiBfliRtniHiiisisiBitiyfliBii 


wBMiHUffiHaanysniinMRiBSBiiBiyiwBif 

nMMiMM MBam tiiBMmanaiaaiwaiBiaHaffifflia 

HMMBfllHOaeiyilHraPiBBMRaiHBIIIUllliaBBRfl 


***^^*^ uts tun UiU till! FTni ^TB QHl liril E!ifi H 

iBMggMfgBEa iaiiMmmiimimaiiMiiafliaiiynniHiiiaiisBiyiiii! 


K HBnaiiBH 

SSBiilSm 




H 9B flH&S ^ Hm ^ M ^ mtuuM wm MBUitt tMN mniHN Mmu ■«» 

MuitHnnMi IIMI (Hfl ma OHI mtl nan nHHU BUlffifi 


■BHiSSiBiuBBiMainffliinHuniisn 

SSraffiBBISiaHWmBHfillMnHBB 


BBBBISiaHWmBHfillMnHBBa 

snHBnniBSBiBiHBflinHBaraDi 

MMManaiMraHmiBinRwnBiiiiiN 

SmiMiianaffiBnnHifliBiHiypBBHi 


BLADE ANGLE 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 


-H55 DEGREES r~ 


COMPRESSOR Q 
PRESSURE 


+5 DEGREES 


+2.50 PSI 


-2.50 PSI 


20.000 RPM 


0 RPM 


4000 RPM 


0 RPM 


lOOZ 


lOOZ 


lOOZ 


26 




HSER 6700 







iHHlniiiSffiBeBEeiBiininifflgHffiHggggi 


iniiiieiiiiiBiaBiBHBBsiBiiBBBBBffiBaiiil 

IHBBBBHBBBffiBraHBSBRliiiBaflBBBBBal 

!HH™SSSSS^S2SS!^SSlSJSSM^lS^S5™55!S™Ha 


pliSBBiiB!88illiiiilS@iii!ffinHHHflSmtli!ll!!iP 

llBBiiiljitigiBll^i^iiiiie»iiliBSBIiiliiliii!liilHiiSP 

te!nHBBiatBmHTOHraHOTiaag3:!jSiS9naB8®HfH*!H»itfi»Hm-‘ia»H*Bt8S8!1iBBIiiijil^ 


H8ER 6700 


BLADE ANGLE 


•¥5 DEGREES 


14,25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


4000 RPM 


BARREX GAGE 4 


FAN STATOR GAGE 1 


10 SECONDS 



raaisSIISSSSBSSilBSl 

iB!!iBSBiamaaBE!igg^i.iiiaiRiiiBMHW8B»i| 


IMiBSiiii{gaiBHgH!ijiiilMBil!B!SMR^g jjig! 

iWfflffiliityiniaKiMW&uffliimRMBfflS 

mWHjHBBBHimMlI MpM mSMIBflMM 

iRiiiiiia'iailiiianilgigBnfiil 

!RH8asaiOO!gffil8)IIHII!tUI!Silfflnilgiia|WH 


linfilBHMMUn! 

IRBmRWWI 


liiiHiaafflannmnRfflniR! 


ffinnuHHiaaainiai 

im” ==BmiihiII1iiiI II • IIHI< 


uawniafnaai 


iSSSSmSauaiunanminiHnni^iwim^mg 

■gBaB 8 aa B 8 S 8 i 38 g 

BSSBSiiiSSSSSS 

■KRSraBSIBi 


bamaiaMniiSiiiiMaawBBBBgMtta! 


ilL 


TORQUE 


THRUST LEVER 


POWER LEVER 


H8ER 6700 


+155 DEGREES 


BLADE ANGLE 


COMPRESSOR » I 
PRESSURE 


N1 SPEED 


FAN SPEED 


+5 DEGREES 


+2.50 PSI H 


-2.50 PSI 


20,000 RPM 


0 RPM 


4000 RPM 


0 RPM 


lOOX 



H8ER 6700 



- 10 SECONDS 


HSER 6700 



NftP 






lUmuiui 






4-155 DEGREES 


BLADE ANCLE 


4-5 DEGREES 


4-2.50 PSI 


COMPRESSOR Q - 
PRESSURE 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


1002 


2.50 PSI ^ 


20,000 RPM - 


0 RPM 


40i)0 RPM 


0 RPM 


1.002 


"r4" ^ 


POWER LEVER 


10 SECONDS 


TORQUE 


^mnswi 


HBER 6700 



iMaBwaiiwBmaHieawigiiMmti8aw»i! MWH Wi 

MjIgSgggiIgBgillllg 

SpSSiiglSSiiilliiliiiiiSIS^^ 






laiPtW jgBMWiW flgaiBiMiwtBfsnBiBffllBHiBa^aaawi 


HHiiiigiysiiiiiiiirijiiiiiiiiiBiBiRiBiBimumiiBraraiffli 


iPHgililPPBIRtini!HHii!PPiaffi| 

n>a II *>^ — * ***■ _ 


fciWiHHimj: 


Ki^iusifflaHPPPiiioiiDPPBirdi 

l■HaaHPPPaPMaaB«BltfSH 

inpppntiiPHHMHanaes 


gSSilipi 


liiiiipap! 


iBBPwaPiaiikfig-iaspaiiiiiPiangfliBifiiiissppiisii 

iiiaaRifippPiPJPSiiiiiSiiSissPiHa'jffiBaHiP^ppl' 

laaaBapfiiPiiii^^pPBiiiaaiHPiiiagppj 

paagpMifmfHayiPiRiiPiRfiniiiiiiiiaiiaiifias 


BLADE ANGLE 


14.25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


FAN SPEED 


BARREL GAGE 4 


FAN STATOR GAGE 1 


10 SECONDS 


270 


HSER 6700 







mnmm 














imrnm 


4-155 ODCREES 


BLADE ANGLE 


COMPRESSOR 

F’lESSURE 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


4-5 DECREES 


4-2.50 PSl 


-2.50 PSI 
20,000 RPM 


0 RPH 
4000 RPM 








0 RPM 


lOOZ 


lOOZ 


TORQUE 


POWER LEVER 


lOOZ 


10 SECONDS 


\ 


H8ER 6700 


•»>155 DEGREES 

BUDE ANGLE 

->■5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
_f20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 



iiiiii iiiffimiiT 

S miiaffijllillfliiniiiiiiiPiiiiaiB 


■HHBaaaiffiiwiHnaigiBaaysiHiiiiaiuHaaHaB 

■HnMaaPisiKiiiiiitHtitififfittRffiBtsiisfiBiiitiiiiHaiBnBiragiytiin 

B MM iffiTOBaaisifisaiyiMiiHiiRiiBiBfflmiiiinyitiflaiiiiijiiMgaiiffltfffiH 

■DHOiaigiiiiifflysiifltiifHiiBiBHiiiiiiiiiiinsiisiiffiiiaaaaiiin 

■Mnnasssiiifflfiffi^agsaaiiiiiiiififyijiaaHnHapp 

gSESSeSSPSai2:!»S!Lui!iiiiffi5lim;Si::Si;S!SS5ii»i2S2«i8 


nHBBnpaaaaaaaaaaaaHBaBai 

iffianBimiieaBHiBiHamaaaaHaaaaHal 

HHHBisnaraKaaiiaaaaaaraaaani 

iBBaaaaaaffliiaaHaaraaHaraaaaal 

i9aiiHaaaaiiiniaaaisi^ieaHaasHa| 


HHHaaaaaaasiRiaffiyamaaaaHaaaai 

111 mil miiri'innTi 




PBHa!iaa!!niiraaaa!ilgiBaaa||a||n 

l8BawMimmBigMisiifff8aaHHamaaHB» — BBi 
■MBtnaaai«imaBiiMaaMaaawa ma«aaH» 

I jHHaaniiaaaaaaaaaaaaaai 

aaaaaaaaaaaaaffiraaaaauai 
aaaaaaaaaaaamaaaifliiaaanii 
— laaHHaaaaaaaaaiisaar 


I amSlsaiiaaaBiliiaaliilaaiiiiaaaHf 

zmmssmasssmBBRnm 

LimiM'T l l llIiOITI II i l i l l l ll l ll HaH } 

RHaaaaanaraaaaaraHaBaaaraq 

iHiaaaaaHaaiiiniRBania»HaaaBr 
|MMBnBiaHaaBfflaHi8Ba»BSBHBnBii! 


.._iaaaBaaaaaBaa«aaaHe 
BaaaaaBiaaaaBaiijaaaaHaB 


- 10 SECONDS 





H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14«25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RFM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 


0 PSI 





IHMamillniMiiumw iMlwBHinaffli^ aBmHgii 

WiiaaafflSMBBBaaaSi 

prafflSgiifflBIHnffiHHHBHHI 

■HHilBBBBBBraBBBHI 

I BBBBifiSSBBBHHHHBI 
MBBHMBBffiBHHHHHI 


IHBHBBBBBiliglBBBBBg 

migBBBBigyiilfSyiBBBBBS 


m\ 

iSHi! 




10 SECONDS 



HSER 6700 





Hifiai&sisy8tyiHyyiiiffiSHinifiiiBnH^Hiai;i!iiiiii!|f|oran|^ 

^ggg BgSS8aB fa S S8Si8ii 

iraBawai6aiBSIMWMBWMMMWI»8ii!!''4iaau!5a3Ei R«a ! 

i ffiM«aaa iiaiii»insgiHiiaaffiiaiaaaisiiBHiHiii!iyiiisim Mii« Mi 

laiiBnffieBRRyiiffiiiffitiayRRifflSHsyisifBiPJiiiiniiHiHiffmnra 

MWRMwnMmaiiHHWiaMMWiiiiaffMiijiiawni 


i5Simiwii«MiliRiiiRtiSkliiiRiSiaiSiSil«tsg^MiMBi 

HSffinaanaiimtRaMHRiiiyiaHinHjHj 

iilwra»«MpiffiRtaiara!Haaaww«)iinffi!iii8iun 

SS&araiHilRRiOliWRRIgSlmRnniMR!ffit!n|1pliHljHS|E 


MM ilMt MM IoBmC 11:11 ibitUtlifKIlIitH Mill trill Bat tMBiaai 

■BwnnBiNiisimitaiiniisiistiisiiiuyianitSjRRi 

SBHsiiBBitiifiiKaisuiaiiaitiaaRityiaRiiBfiRifflRi 

ftsaSSBgBS^BSSI 

rssssaasaaaaBaBiii! 

lassaasaiiBBsaa^iisi 


isaaisi 


laSSSSHiiaffllffllBBliSffifflH! 


iag WMIM HHMi 

iMlgSMwS wansffiMRaijiayiiiiiuiiaEBaf 

jR fflu—MMiwR miMipBWBigEinRsasaiiasai 

iMBji BaaaHpHaMMgMw agmiMBiBiisBiiiffli 

1RRRaMMPPWMBBWBSi8Si!iiBI!iliyillSi;MHI 


*155 DECREES 


BLADE ANCLE 


+5 DECREES 


20.000 RPM 


THRUST LEVER 


:;;“^ifffl!»y8i08ii!Hfi 

isassaasaaaBaaaaai 
^^saaaassssaaaaiii 

sssasBSSSsass&BBi 

«BBBBBBHBr 


POWER LEVER 


10 SECONDS 



■888888888888888888888888 

88888888888888888888888881 


I888888888888888B88888888I 

MrammmiimMam!mimmBgaBia«gaiffi}BaMMMaH 88 Ml 

!88888888888888888B88H8SM 

IB88888888B88888888888888! 

IBH88888888888il!iif»li888888B8! 


J88888I 

8888888888888888881 

8888888888888888 881 

1 8888888888888888881 
B8B88888888iP8888^n 
I888B88888888888B88H 
18 8888 88888888888888 

S ■■88888888888888881 
888B8aBB888ii888888 


[ trtjz \ 


I88888888888888888I 

I88888888888888888I 

IB88888888888888ii!8l 

188888888888888888! 






■■■Bl 

p888l 

88881 



HSER 6700 



l8UIHttiUHHtllSBHlH8HHHniHnniiffiBi8iBy|y 

IBBliymillimiSIIB«8BIW^MMBIBI« WHW Wl 

IgffiuumanamaimBBBuwiiiiwtss aiflaiaiiHnan iwiBBUwuBgBiiBi 

IMHBMW!ffljRi{iiffiBaM18BaBMi§SPi8igiW81BWa 


innSMss^iHSjsiiiRSHsniasBnMBniaBaHHi 

iBHBBnKiiwmramilnEnniiMilnsniflnniinnffilBiBiiiraiMl 

IBBBMtMitiHSSiitffiliiSfcSiiuiMiiffiltffiSHila'lliSffillitti 

|imW!8IIB gi i«i B i lffi ii)8ii nWt B8BBiaiiSlijliilil8BiailMi 


mmml 


IlSiiiSfllll 


[SSilt'UijieilBISSIIISS! 

^ i.^ 


MI MHIIMMI IIMMlilij 


inffliiiiiBniffiiiiBBissBifflBBBsaBai 


ipran^BBiHBiapiiararaaafflHra ranni 

iBaannBuEiiBniHiMBHMMRi.isBBiHy 

laHHaHBisnBaBioBSigsBSiseniwiiisi] 


liRiHKinaEiiBSBSBSwScraiiamiranBiSRiR^RniBSflHimfll] 

iBBaaegiwpiWBfaBBBBBrByariyifSHiryip 

ISBSBSBBBaaBBaHBBHiiiyii'lLiUllSSii 

IBBmmgB w aBaHHHBWBBamBSfiiBjii; 
iffiiiPffffimffigaiiHBBMinffiaaBmBnBBBBe!: fi 
!aRHIuiymyilia»Hi8M!P!nKR9BaBa«agffil |: 




inllniiiiriHSiiSffiM!!!!® 


+155 DECREES 


BLADE ANGLE 


+5 DEGREES 


20.000 RPM 


THRUST LEVER 




■9 


Bfisa 


■BnniHrasflii 


■HHBBBUi 


POWER LEVER 




10 SECONDS 




HSER 6700 



HSER 6700 



iShinireiftirniil 

HyiifiiHiiuyil 

KmiiiiHiiid 




giniwiWBfffttn’mTT! 

I IWi m WI H Ii nBI B^^^ ^ ffli|fe! :‘if ! !ith I _ „ _ 


iwsssgfflms^^unniiiunyiiii 










I^^BuiutHwswimHmiinmiiMmiuuiHNsntiiiiiuii^iiaramsnlSI 

iffi'tOiBfljiifsiiiiffitiHSigffiiiiiiii^miiiniiriyoyinittiaa^ 

ir«^l!;!nu«s}iiiiH»t«ii)ii)SH«iiMa<.Btin!8tt!eH^nsan| 

iaH8^s;B!nyH!iw>«niHymiwtt9ait8tiiU!ifiiiiiHi!!!B!iymHH| 

IHSB®8iTiiBfii38®H!a!ffl!fflWilB!ffi1BBl!®!5Br«!lSrd!»WSfi 

IBIHBHIafiSlIMiBSlfflHffiiffllBHBlfflBBiliinilinilOfSiiRSfaifflBa 

iwiwiBawiBwiH§Hggiii«aiM«aaigffiaiaimaBaH 


THRUST LEVER 




PGWER LEVER 


BLADE ANGLE 


-r5 DECREES 
+2.50 PSI 


-2.50 PSI 
20.000 RPM 


N1 SPEED 


0 RPM 
4000 RPM 


COMPRESSOR Q 
PRESSURE 


+155 DEGREES 


FAN SPEED 


27S 


HBER 6700 


4-155 DEGREES 


BLADE ANGLE 


^mi 


IMMMMliiffiimiMI 

1 SIS 5 SSSS 1 II 8 I 




+5 DEGREES 


4-25.000 PSI 




iiaiiiiMiiffliiffliifflaiBffiSBBBl- 

^S»illBffi!»SlilmiRliiBBiiH!i!!!^^ 


14.25 INCH RADIUS 
BLADE 12 


I BBaaiiai!liiUimii!&l!iRUiRau1iuifIlm!lllflR»H!t!iiit}H)Bi!ffilURl!^^ 
BHBBBBBBBiieiiiglBBiiiBBBriajluHillflBiRillRlllB 
BHBBBBBBbliiHiaBlimBBiBBIlieBiilffliyttliljlliil 
■HBBBBBiSpiRflBiliraBBillltBilfflBpiiiBBBfllli 

BHHBBBBBliBiSlBiilfiiSiliBlttliiP 

BraBBBBffi'JSilffiiilfflPiiBfflySBfiiSllflS ^ 

_RBi8B9liiBBISi»lffiiiyBiiiliil!lfflBill!BBli 
iBBSIBBHpBBiliSlIOlSlliBBBBfflilliBiBllS 


+25,000 PSI 


14.25 INCH RADIUS 
BLADE 6 


SBBBBBBBBBHiBBBBiffiiiiiiWBIliBIllSiBBl 

■BBBHBlBBBBISiBBBBBSijliBBBBiSBStiiiBl 

ifeBassnissii aiisiiasgigisgsgir 

BssgssasagssgsgsasgsgaiBi 

■BiillSiBiBBNiaiffltiBiiilllili^^nraBlBBSiRBBffiBg 


FAN SPEED 


Hlllll|lllllllllllllll||l 

SSBBB^jP^i^jBmaatWHBgaiiaiBHiaiiHBmtaiCTTOgaSffWi 

|SiSS5iiHiBBBBBBPBHBBPPBIfliyHIllB^!^8lPa 

|BBBB«fflSMHiilBSIi^llliBl!lif)PraBKiH!i«Bi 

, BBBHBBBiaHliMiHiBaiBSiiiiiBggiHBiBH 


+20,000 PSI 


BARREL GAGE 4 


iBlBBBBBBBinnBBB 

PBana itaB 

BMB^ BBB i8BiB8aBg8aiMI8BSBIBBgtea 

BBBaiiaaBBSBBHB^IBHg aggljlRM gl 

BBBHBHISBBBBSgaiaBffiiiBiiiP^l 

BBHBilBBBBBBHglBBBBSflBr 


+10,000 PSI 


FAN STATOR GAGE 1 


BBBB 


iMBHBBil 

^BffliBBBmiRISiiai 


mniisi 




HBBBBBBBBlSHr 






a!ijiW!i“g!SB»iBiWB^iW8^nigBigBgagssHiswBiwiigiigiaicaiiaiig;Hl 


u 




10 SECONDS 



. i 


+155 DECREES ^ r 


BLADE ANGLE 


+5 DEGREES 


+2.50 PSl 


COMPRESSOR 


PRESSURE 


HI SPEED 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 



HSER 6700 








2{ 




— L,, 


1 


1 


1 -„J .. 


HSER 6700 


Reverse through Feather Transients - The following are Sanborn recordings 
of various parameters taped during the performance of the Reverse through 
feather transients (TRC) at the Hilltop facility at Hamilton Standard. 
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HSETt 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLi'J)E 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
t20,000 PSI 

BARREL GAGE 4 

O PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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PRESSURE 


N1 SPEED 


FAN SPEED 
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H8ER 6700 


BLADE ANGLE 


+5 DEGREES 


14.25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


FAN SPEED 


BARREL GAGE 4 


FAN STATOR GAGE 1 


10 SECONDS 





a**wi 

isgggiiSii 


IffiHsraHpiiiiiiffi! 


li^ansPPH 




isiig^iii 

?SwiPwtl^P«?T? Htc^Wl til 


l»4ia±fc^«^ ua?ttUj 

l®lS^ilg-:^^^iV{iiir|^plj 

IpiPilnfninHUiii&iihiiliHi^ 


iiftiiSliliji 




iiiiiiiiiilii^ 




IISER 6700 


COMPRESSOR Q 
PRESSURE 


-2.50 PSI 
20,000 RPM 


N1 SPEED 


0 RPM 
4000 RPM 


PAN SPEED 


0 RPM 
lOOX 


THRUST LE\^ER 


o: 

1007 


TORQUE 


POWER LEVER 


1002 


BLADE ANGLE 


-t-5 DEGREES 
+2.50 PSI 


+155 DEGREES 




H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+2:. 000 PSI 

14.25 INCH lADIUS 
BLADE 6 

0 psr 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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PHBHBilUfil^^^WaiBBBBBBBBBBBBBI 


10 SECONDS 




H8ER 6700 



10 SECONDS 


+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 
+25,000 PSI 

14,25 INCH RADIUS 
BLADE 12 


0 PSI 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 


FAN SPEED 


0 RPM 
+20,000 PSI 


BARREL GAGE 4 


0 'SI 

+10,000 PSI 


FAN STATOR GAGE 1 


0 PSI 
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H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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HSER 6700 
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0 RPM I"-: " 


THRUST LEVER 


BLADE ANGLE 


+5 DEGREES 
+2.50 PSI 


-2.50 PSI 
20»000 RPM 


N1 SPEED 


0 RPM 
4000 RPM 


FAN SPEED 


TORQUE 


02 

1002 


POWER LEVER 


COMPRESSOR Q 
PRESSURE 


+155 DECREES 


02 

1002 


10 SECONDS 
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+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 
+25.000 PSI 


14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 


14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 


FAN SPEED 


m 


■nHHHHM 

■nMHHHH 

■■■■ann 


0 RPM 
+20.000 PSI 


BARREL GAGE 4 


0 PSI 

+10,000 PSI 


FAN STATOR GAGE 1 


H8ER 6700 
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10 SECONDS 


COMPRESSOR 

PRESSURE 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 


-2,50 PSI 


20,000 RPM 


0 RPM 


100 % 


1001 


loot 


HSER 6700 


0 RPM 


4000 RPM 


BLADE ANGLE 


+155 DEGREES 


+5 degrees 


+2.50 PSI 


H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

1A.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

1'4.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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DBBBBHIffiraBg 

gBBBBBIinnR 
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— IBBBSaRfHlilBniiBBBBBBBHHHHBHHBBl 
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IffljiHHBitllHIffiiBliiSBiaaaJiBBIMBBBBIffiBBBBHHBB 
iBHQSHnsniiitmaiillillinBBBBBBBniBBHBBBB 


BBRailiiflBaBgiragUlBIBBBBBBHHBBBg 

BBSSi'naiailHilllllHIilifllDlilBHBBffittHBBBBBBBBfflllPBi 
IBBBIffiitiailigRiaiiilHyBBBBBBBBHHBBBBHa 
IBBggliaiKJiniiHilHiyinilillRHBIffiBBIfllBBBBBHBMigi 
BBBBIIMIPiPaMyninilSKaiBjBBBiligatliOffiBBlSBBBiyg 

I BHBBIttlltHiipillp liilMliiiri 
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COMPRESSOR 

PRESSURE 


•»*5 DEGREES 


«.50 PSI 


-2.50 PSI 
20,000 RPM 


0 RPM 
iiOOO RPM 


+155 DEGREES 


BLADE ANGLE 


FAN SPEED 


0 RPM 
1002 


THRUST LEVER 


02 

1002 


TORQUE 


POWER LEVER 


10 SECONDS 


H8ER 6700 


+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 
+25,000 PSI 


14*25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 


14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 


FAN SPEED 


0 RPM 
+20,000 PSI 


BARREL GAGE 4 


0 PSI 

+10,000 PSI 


FAN STATOR GAGE 1 


0 PSI 
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BLADE ANGLE 


N1 SPEED 


POWER LEVER 


COMPRESSOR * 
PRESSURE 


+155 DECREES 


FAN SPEED 


+5 DECREES 


+2.50 PSI 


-2.50 PSI 


20.000 RPM 


0 RPM 


4000 RPM 


0 RPM 


lOOZ 


THRUST LEVER 


TORQUE 


lOOX 


loot 


10 SECONDS 




H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.;:5 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARRFX GXGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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;i nan 
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BWiBBiaiUiflIiiilRtfPMHttBBBBaiBBHBBiiiBai 

BBBBBBBBffiflUfflffliaBBBBBBBBBBBiltllffla 

iBBBBUaBBffilBBaBlIlMBBBBBBlHBattBBBPWg 

BBBPliPBPiBiSllliililHHBBMiBBBBBBBBBBg 

BBBBBBWBBillRfflninillHPIBBnBBHBBBBB 

BBBBBMBHiiHlitllinilByfliillBaiBBBBBiiiBmfIBI 

BBBBI!m!!Blffill«aiiyiBlliyiiaRBraBBBBBBBpBn 


BBPBB!PliiR!ppnniHillmllHtgiygi!jyyiiiiBlgPBBiilliiillg 
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10 SECONDS 




HSER 6700 
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PRESSURE 
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THRUST LEVER 


TORQUE 
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+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 


+25,000 PSI 


IA.25 INCH RADIUS 
BLADE 12 


+25,000 PSI 


14,25 INCH RADIUS 
BLADE 6 


4000 RPM 


FAN SPEED 


+20,000 PSI 


BARREL GAGE 4 


+10,000 PSI 


FAN STATOR GAGE 1 



1002 


POWER LEVER 


10 SECONDS 






USER 6700 



10 SECONDS 


+155 DEGEIEES 


BLADE ANGLE 


+5 DEGREES 
+25,000 PSI 


14.25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 


FAN SPEED 


BARREL GAGE 4 


FAN STATOR GAGE 1 


0 PSI 


0 PSI 


+25,000 


0 RPM 


+20,000 PSI 


0 PSI 


+10,000 PSI 
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}{S£R 6700 


BLADE ANCLE 




COMPRESSOR 

PRESSURE 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 


10 SECONDS 


H8ER 6700 
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10 SECONDS 
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-l>155 DEGREES 


BLADE ANGLE 


+3 DECREES 


COMPRESSOR 


20,000 RPM 


THRUST LEVER 


POWER LEVER 



10 SECONDS 



H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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HSER 6700 


BLADE ANCLE 


COMPRESSOR 

PRESSURE 


N1 SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 


H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

DARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 



10 SECONDS 




mn 6700 
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ji^giiii 


BLADE ANGLE 


COMPRESSOR 

PRESSURE 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 


+155 DEGREES 


+5 DEGREES 


+2.50 PSI 


-2.50 PSI 


20,000 PJ»M 


0 RPM 


4000 RPM 


lOOZ 


lOOZ 


0 RPM 


lOOZ 


ID SECONDS 



H8ER 6700 


•fl55 DEGREES 
BLADE ANGLE 

+5 DLGREES 
+25, COO PSI 

14.25 INCH RADIUS 
BL\DE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

fat; SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 



10 SECONHS 
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K II - 


+155 DEGREES I 


BLADE ANGLE 


COMPRESSOR 

PRESSURE 


+5 DEGREES 


+2.50 PSI 


-2.50 PSI 
20»000 RPM 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


TORQUE 


lOOZ 


POWER LEVER 


0 RPM 


4000 RPM 


0 RPM 


lOOZ 


lOOZ 


10 SECONDS 


H8ER 6700 
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•I'lSS DECREES 


BLADE ANCLE 


•fS DECREES 


COMPRESSOR 


20»000 RFH 


THRUST LEVER 


POWER LEVER 


10 SECONDS 



HBER 6700 


+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 



10 SECONDS 





10 SECONDS 





HSER 6700 



iO SECONDS 


-I-ISS DECREES 


BLADE ANGLE 


+5 DEGREES 
+2.50 PSI 


COMPRESSOR Q 
PRESSURE 


-2.50 PSI 
20,000 RPM 


N1 SPEED 


0 RPM 
4000 RPM 


FAN SPEED 


0 RPM 

loot 


THRUST LEVER 


Ot 

loot 


TORQUE 


Ot 

loot 


POWER LEVER 



H8ER 670C 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25.000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14,25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 



10 SECONDS 


HSEK 6700 
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BLADE ANGLE 


NI SPEED 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 


COMPRESSOR 

PRESSURE 






H8ER 6700 


+155 DEGREES 

BUU)E ANGLE 

+5 DEGREES 
+25,000 PSI 

U.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR uAGE 1 

0 PSI 
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HSER 6700 



<1-155 DEGREES 

BLADE ANGLE 

-1-5 DEGREE^ 
+25,000 PSI 

1A.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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+155 DEGREES 


BLADE ANCLE 


^'5 DEGREES 


COMPRESSOR Q 
PRESSURE ^ 


20,000 RPH 


THRUST LEVER 


POWER LEVER 


H8ER 6700 


+155 DEGREES 
BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

1A.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 



10 SECONDS 


r 


HSER 6700 



-1-155 DECREES 


BLADE ANGLE 


-1-5 DEGREES 
-1-2.50 PSI 


COMPRESSOR » 
PRESSURE 


-2,50 PSI 
20.000 RPM 


N1 SPEED 


0 RPM 
4000 RPM 


FAN SPEED 


0 RPM 
lOOZ 


THRUST LEVER 


OX 

lOOZ 


TORQUE 


OX 

lOOX 


POWER LEVER 


-10 SECONDS 
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H8ER 6700 


•H55 DEGREES 

BLADE ANGLE 

^5 DEGREES 
+25,000 PSI 

1A.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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H8ER 6700 


•fl55 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

U.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 


FAN SPEED 


0 RPM 
+20,000 PSI 


BARREL GAGE 4 


0 PSI 

+10,000 PSI 


FAN STATOR GAGE 1 


0 PSI 




KSER 6700 


* 



InSlffiSHSElii 


BLADE ANGLE 


COMPRESSOR 

PRESSURE 


N1 SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 



H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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10 SECONDS 







H8ER 6700 



+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 


FAN SPEED 


BARREL GAGE 4 


FAN STATOR GAGE 1 


0 PSI 


0 RPM 


0 PSI 


+10,000 


10 SECONDS 
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HSER 6700 


+155 DECREES 


BLADE ANGLE 


COMPRESSOR 

PRESSURE 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LBER 


-2.50 PSI 


20,000 RPM 


0 RPM 


^»000 RPM 


lOOX 


+5 DEGREES 


+2.50 PSI 


0 RPM 


1002 


1002 



H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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H8ER 6706 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 
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BS|asaBasssgs|S£| 

BgB^alaaaaigaaaam gas 

WBaMHMmBaflaHMHMMMBHaHMWWWl 


■BHWHBBBHRlBBlHaHBHHi&Bl 

ImfflBMWMIfflmBmwaHHMHMM MWI 

■HBaaaaffitinyBffiHraBHnHasB 

■BmnraHBBaHaBannHBHMHi 

MMmMnfflaMaaMHMaaaHagMi 

nawBHHaainaaaHHHHBBffiMi 

BBBffiiMiyHaBiaaHBiHnBnanai 

K»ysraMB5SSSSi:!«!B5™®>rarara^«SS®! 


S MHRiBBiyiPanaanHHHIBBBRiflRilliHlIg 
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laaaaaaiiiiuaaaaaaHaaHaaRiyRRiyfyRII 
mRBjnnianfliiaiiiaiaaaawHHMBa HWWB agiiHiiB 
iaaaaaffiiaHa«HaaaaHHaH«aaa|B| 
iHBaaaRiiiaaaaaaaaaaaannaaHai 
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■wTOiiiaa MaaawaHiiiiMMMMaMMW BiW 
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■KOffiaiisisssHiiiiiaaaaaaanwHaaiismii 
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inflMiSiy is&^nicniy [iirii imi 




10 SECONDS 


+155 DEGREES 


BLADE ANGLE 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


HSER 6700 


COMPRESSOR 

PRESSURE 


-2.50 PSl 


20,000 RPM 


0 RPM 


AOOO RPM 


0 RPM 


lOOZ 


lOOX 


TORQUE 


+5 DECREES 


+2.50 PSI 


lOOZ 


POWER LEVER 






msiigj 
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laHaaaPinnSiiyiaiiPiiiyiaiypifPPRffippiisi 


HBER 6700 


BLADE ANGLE 


14*25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


BARREL GAGE 4 


FAN STATOR GAGE 1 


HSER 6700 



10 SECONDS 


•KS5 DEGREES 


BLADE ANGLE 


+5 DEGREES 
+2.50 PS I 


COMPRESSOR Q 
PRESSUPE 


N1 SPEED 


FAN SPEED 


0 RPM 
lOOX 


THRUST LEVER 


OZ 

lOOZ 


TORQUE 


OZ 

lOOZ 


POWER LEVER 


-2.50 PSI 


20»000 RPM 


0 RPM 


4000 


H8ER 6700 


+155 DEGREES 
BLM)E ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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10 SECONDS 



HSER 6700 


FAN SPEED 


TORQUE 


+155 DECREES prrr 


BLADE ANCLE 


+5 DECREES -i-i- 
+2.50 PSI 


COMPRESSOR 

PRESSURE 


-2.50 PSI 
20,000 RPM 
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_!_• rj _i__h_4 i 


; . , 


THRUST LEVER 


POWER LEVER 


H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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0 RPH 
4000 RPM 

FAN SPEED 


+155 DECREES 


BLADE ANCLE 


+5 DEGREES - 


+2.50 PSI 


COMPRESSOR 

PRESSURE 


-2.50 PSI 


20,000 RPM 


0 RPM 
1002 


THRUST LEVER 


02 

1002 

TORQUE 


02 

1002 


POWER LEVER 
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+25,000 PSI 
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InBHHBSsiiaBniiiiiiieffiiiyiigyTiiiiiaaaaangai 
igBK^SS!*SlH2iS5SgSlS:b1:Hr:lS!5~p9«!ll«if!8iPS»i 


4000 RPM 


FAN SPEED 


+20,000 PSI 


BARREL GAGE 4 


iTOHiH nisaig ggji}g53B:ffi p}mia«nifi ijg!i««gaHHi3Ris8PiWi!mijaaaMB| 

IMBBSSSSSSSlBSBaBr 
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Plilllll 

InBiiiiiiaaaaa 
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+10,000 PSI 
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FAN STATOR GAGE 1 


IfilHiiaaBifipiagiaaaaiaaaaBipiiiiiiip 


H8ER 6700 


HSER 6700 











[»«WMl!llgimi@iili 


•1-155 DEGREES 


BLADE ANGLE 


-1-5 DEGREES 
+2.50 PSI 


COMPRESSOR 

PRESSURE 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 


-2.50 PSI 


20,000 RPM 


0 RPM 
4000 RPM 


0 RPM 


lOOZ 


lOOZ 


lOOX 


10 SECONDS 


r|PtWr-tf7»'K 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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H8ER 6700 


HUER 6700 



BLADb ANCLE 


MM 


THRUST LEVER 


TORQUE 


POWER LEVER 
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33 


HSER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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HSER 6700 
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iMaB ^mMmwimwiw wBiiwiWiaiiawHiiWii 

iHBKSiiiiaaiwHiiainiHMHHaBHgnimMi 
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imnnnnBBiiBiBBmHWffiMnBaHHai 

HaBHRBBBBBBBHBraBlffi||nBWIM|i| 

IBBBnBBBWMBBranBBnHBBBni 

IBBBBMHannnBBMBIiSBBanBBHI 

IHMMMi BBB BBBaflimmiBiBIHB BIilBaBBBI 
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ijuanwi aBgi gBBW! 

toa BBfflgilBwHB 


Rpmnnani 


+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 


20,000 RPM 


TORQUE 


POWER LEVER 


THRUST LEVER 


lOOX 


lOOZ 


10 SECONDS 


H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,0C0 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPh 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 




HSER 6700 







10 SECONDS 


UgHiigggBiiS 

EaHBHnni«iHg|||a| 

sggisiiiilsiiil 






THRUST LEVER 


oz 

lOOZ 


TORQUE 


+155 DEGREES 


blade angle 


-2.50 PSI 
20,000 RPM 


N1 SPEED 


+5 DEGREES 
+2.50 PSI 


COMPRESSOR 

PRESSURE 


0 RPM 


4000 RPM 


FAN SPEED 


0 RPM 
lOOZ 


lOOZ 


3 



H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 


0 PSI 
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wawMmBHimiiiifliWBiaBniiittiiiiHiiiHiiiyiiiaiiaiaaM^wiaiBBgl 

MWWMB iHiimniBtiiffliiiaiHamflmiMigiiiBffiiBiaHMaBiaBiB 
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maniHaiMHHBiiiiffigsraaBffiiigaHg 
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maanaai 

HBaPiSiai 

tSsaasaisijHawH! 


■ CMPHIC CaNTROUS coRpmATiq 


10 SECONDS 
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iBOlOHli 








iiSiinTtHpiftfisS! 




BLADE ANGLE 


COMPRESSOR 

PRESSURE 


N1 SPEED 


FAN SPEED 


+5 DECREES 


+2.50 PSI 


-2.50 PSI 
20 » 000 RPM 


0 RPM 
^000 RPM 


0 RPM 


lOOZ 


THRUST LEVER 


TORQUE 


POWER LEVER 


+155 DECREES 


OZ 

lOOZ 


10 SECONDS 



H8ER 6700 


+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 


FAN SPEED 


0 RPM 
+20,000 PSI 


BARREL GAGE 4 


0 PSI 

+10.000 PSI 


FAN STATOR GAGE 1 


0 PSI 



HS£R 6700 




+155 DEGREES 


BLADE ANGLE 


+5 DECREES 


COMPRESSOR 

PRESSURE 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 






HSER 6700 
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nmmiwiiBiipiiuiBiiini 


FAN SPEED 


0 RPM 


THRUST LEVER 


OZ 

lOOZ 


TORQUE 

I 

01 t 

1001 r 

E 

L 

POWER LEVER U 


10 SECONDS 


lOOZ 


4-lSS DEGREES 


COMPRESSOR Q 
PRESSURE 


N1 SPEED 


BLADE ANGLE 


+5 DECREES 


+2.50 PSI 


-2.50 PSI p 


20 » 000 RPM 


4000 RPM 


0 RPM 


H8ER 6700 



10 SECONDS 


HSER 6700 



10 SECONDS 


+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 
+2.50 PSI 


COMPRESSOR Q 
PRESSURE 


-2.50 PSI 
20.000 RPM 


NI SPEED 


0 RPM 
4000 RPM 


FAN SPEED 


0 RPM 
lOOZ 


THRUST LEVER 


02 

1002 


TORQUE 


02 

1002 


POWER LEVER 




HSER 670C 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 



] 


10 SECONDS 
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SnByiyyLggaffiiiyffiaaBMSBiBffliBaiifflHPffiiBiyyiyitiQinng 


HSER 6700 


BLADE ANGLE 


•♦•5 DEGREES 
+2.50 PSI 


-2.50 PSI 
20,000 RPM 


N1 SPEED 


0 RPM 
4000 RPM 


OX 

lOOX 


TORQUE 


OX 

lOOX 


POWER LEVER 


COMPRESSOR 

PRESSURE 


+155 DEGREES 


FAN SPEED 


0 RPM 
lOOX 

THRUST LEVER 



H8ER 6700 



H»ER 6700 



10 SECONDS 


+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 
+2.50 PSI 


-2.50 PSI 
20,000 RPM 


N1 SPEED 


0 RPM 
4000 RPM 


FAN SPEED 


0 RPM 
lOOZ 


^RUST LEVER 


02 

1002 


TORQUE 


02 

1002 


POWER LEVER 


COHERES 

PRESSUKL 


H3ER 6700 




lamiiiii iaaii aai 
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yiiiinnyiinisiaMiiBiBffliNassasiBSHBifflwaiiHiiHyiiiiiu® 


riffitaoiMSii 


SpnmBBffiaaiaiayMiiaBiaBiitgiyMiiiiiiaftiamBgiawiiHaiBiiffl 


fKtOBngmBffiiteiaiHifimiBmHiimimuBHimtBSHlHBiffliHajimfUHji 

IMaMiHliBflHgwi CTW WffiHIBBIBHIBIIMHiliaiBaiUiliinimglji! 


immai 


imnMHMi 

IHMUIItllWTfllUfnil 












COMPRESSOR 

PRESSURE 


FAN SPEED 


TORQUE 


+155 DEGREES 


BLADE ANGLE 


ZO.OOO RPM 


THRUST LEVER 


POWER LEVER 


HSER 6700 


HSER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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mmi 




mm 










Smmi 


10 SECONDS 




I 


I 
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Mffir 




iiiiilimifSirai 
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WMHIlIRliiffillffilHSI 


iiatmigiaiWBi8i!«iaama«wi 


lltiUtitlHI 


N1 SPEED 


0 RPM 
4000 RPM 


FAN SPEED 


0 RPM 
lOOZ 


THRUST LEVER 


OZ 

lOOZ 


TORQUE 


OZ 

lOOZ 


POWER LEVER 


+155 DEGREES 


BLADE ANGLE 


COMPRESSOR 

PRESSURE 


+5 DEGREES 


^2.50 PSI 


-2*50 PSI 


20,000 RPM 


10 SECONDS 


k 

■jjt 

■f 

I 





I 


t 



+155 DEGREES 


BLADE ANGLE 


+5 DEGREE* 


+25,000 PSI 


14.25 INCH RADIUS 
BLADE 12 


+25,000 PS] 


14.25 INCH RADIUS 
BLADE 6 


4000 RPM 


FAN SPEED 


+20,000 PS 


BARREL GAGE 4 


+10,000 PS 


FAN STATOR CAGE 1 


454 






saw 

iiaiiH 




10 SECONDS 
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laBMaHiMHaiHgwwMBBwa ww iiF.iiaaiaiii; 
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naUM0ini«8iviiinHHfnniffliimwinwMiiiH«iiii4ifflinRinttimffiaai 

IBaBaaigwiMiaiaaBawaaHKiiiBBHiiiaiittiM»B!gii 

SaBaaaaaaaaaamaaiifliaHuiaaaMa! 

naaaaaaHaaaaaaaaaaaaaaeswi 
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maaaaaMaaaaaaaiiiiiinaaiHimiiHBaiiiinnoiiyyai 
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HSER 6700 


BLADE ANGLE 


COMPRESSOR 

PRESSURE 


THRUST LEVER 


TORQUE 


POWER LEVER 


10 SECONDS 


H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14*25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 



HUEH 67UU 




H8ER 6700 




KSER 6700 



■■■■rinnHHaM 

BSSB'SSBllSl! 

■■MIIIBIH fl!H!!l!1B|llB!fdi!!MW 

HHHBSiillllliniKiWMMl 


||gSeairaSilj!IB!^gg;!jBIBWI 

iHHrarauioisiiiiagMMti 


BLADE ANGLE 


+5 DEGREES 


COMPRESSOR 

PRESSURE 


N1 SPEED 


4000 RPM 


THRUST LEVER 


TORQUE 


POWER LEVER 



lanngiiinliilsiHiiHjiiy 

IHHHiififlipgli 


miiamiii^isi!iniHiyiiin||b|i 








BLADE ANGLE 


14,25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


FAN SPEED 


BARREL GAGE 4 


FAN STATOR GAGE 1 


10 SECONDS 



anMH^w^ii^is^^saiyiyiuyy^y 


niiliiiyiy^iiiyr^^iiiiiiiiHriiiPi^^^ 

I^Miiiira^SffigSlffillf^riinHiniliililiiil]! 


IHiyUjailiiniilili: 
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H8ER 6700 


+155 DEGREES 
BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 





»n»B 




b»iti i!i tag ittii ITEM nm mil a»tjixx«ax.jir^^ijwitti4imn 


| j j i » n|Hl hthM 


10 SECONDS 






H8ER 6700 



10 SECONDS 




HSER 6700 





10 SECONDS 






USER 6700 



+155 DECREES 


BLADE ANCLE 


♦5 DEGREES 


COMPRESSOR 

PRESSURE 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 


10 SECONDS 




10 SECONDS 




HSER 6700 




H8ER 6700 


LO. NrW YORK 


BLADE ANGLE 


+5 DEGREES 


14.25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


FAN SPEED 


BARREL GAGE 4 


FAN STATOR GAGE 1 


10 SECONDS 











10 SECONDS 


BLADE ANGLE 


+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


FAN SPEED 


BARREL CAGE 4 


FAN STATOR GAGE 1 


H8ER 6700 


0 PSI 


4000 RPM 


0 RPN 


+20,000 PSI 


0 ?SI 


+155 DEGREES 


0 PSI 


+10,000 PSI 


■■■■■IB 


■■■■■■■■■■■ 

8BS»8iBES 


n 


■■ 


■■■■■ 

■■■■1 


■■■■■■■■■■■I 

■■■■■■■■■■■I 


■■■■■■■■■■■■■■■■ 










10 SECONDS 
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10 SECONDS 





(ISER 6700 



10 SECONDS 


BLADE ANGLE 


COMPRESSOR Q 
PRESSURE 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 


479 


H8ER 6700 



[i taSiiiM iiBwiiiaatffijjiffljigi 




IMBMI lWBro BiiSIliBffiBlllISliiliSBHMHBMW 


lUiaB! 

><X»I U] 


SMHllftgm! 




IBBffiSBlpmi 


+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 RPM 
+20.000 PSI 


BARREL GAGE 4 


0 PSI 

+10,000 PSI 


FAN STATOR GAGE 1 


+155 DEGREES 


BLADE ANGLE 


0 PSI 


0 PSI 


4000 RPM 


FAN SPEED 




r^^wi^Sssiiissi^ii^s^^^i^ii^BB^i 

t^graiiIII^{Mttii!!i^M!in!M3!s:^^^^^ltt^i 

i^HfisaimimftaiiJffliPiifiiiiMiims^ 

iss^sfi«Si^^raif.&lSaiSMS]ruiissi@^^r^ir!i^ 

igfflg8d^ p«M wmyft^gMiiaaf«mfltmiiiaawtipini?i»wRiP^ 
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Ai^tf imi n 

■Bns»ffPi{i3^»lig^iftlffli!i 





H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PST 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR G^-^GF 1 

0 PSI 
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18888888888888888888888111 

1888888888888888888888881 
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10 SECONDS 



HSER 6700 



liiffliliililiiillils 
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ag^BiaaaBiSBiffiiBSifflgaaiHBaBTBiaBMiLaBSinainGnifflBaBiHfflaBiB 
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MI8imnB}l8!liBiBliflHHlBiHaiimBIBBBIHl!!flniUliji|lBraraB 
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HniB!BBHBiB!IB!Bi|BaBIBMMIHBH8tyBiBiBii!BHa9nUilBhlBBBliBI 

BHnHnflBBaiaillBBBBBiiSlBBBgiBnHBBBS!!! 

■HBBS18BHi«SB!lffliB!iiSaffl8iiSlWBmi®ffiSlin!2SS5S;n!SKSBS!S 
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bBMRIRaBBPIHnmBBlBaifiBlllilRBBRBIRKIBSBMptlBIB 

pnfliR!BBni!mBffiiRmBangaBBiBHiHiui!iiniWiBiiBnBBB|B| 

pyffijjBwwaBBWBBMwiiiBafflaaiiaaawBBnjjiHHiiiiBjffljBii 


+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 


COMPRESSOR 


-2,50 PSI 


20,000 RPM 


THRUST LEVER 


POWER LEVER 



10 SECONDS 



H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25.000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 



HSER 6700 



luiSiiililSlSliiffireallgpHral 

MwmBBMMafflMiBWwiaMigjaBgaiiigaiiaBffliffl iaBMi 

BBSgBBSgggi aHa MMMUiliOiBiiliiliiH MaBBgiM i 

S HgnaaagfBSMMimBBBiiiiiimiiHgnaMal 
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inaMHtaiiiSHiisisannnn! 
■■■BBBSgBHBBamaiBI 
■MHHHBHiiinaBanBai 
nrnasessMigBaaanuni 
HMwainnBiiNMnamnRi 
nanawaai f^gHaaraHai 
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I ' Km Ba mwmw * mtirwwmgmaaawttKanscnaancmiwn 


+155 DECREES 


BLADE ANGLE 


+5 DEGREES 


20,000 RPM 


THRUST LE\^ 


POWER LEVER 


10 SECONDS 


H8ER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

f-AN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR CAGE 1 

0 PSI 



10 SECONDS 




PBirifHisa 




H8ER 6700 


+155 .EGREES 


BLADE ANGLE 


+5 -DEGREES 
+25.000 ^SI 


14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 


14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 


FAN SPEED 


0 RPM 
+20,000 PSI 


BARREL GAGE 4 


0 PSI 

+10,000 PSI 


FAN STATOR GAGE 1 


0 PSI 



itnwHffiiffimRiiii 
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issggi sagBegEaa aggaaai 

iBsaissssssassisiSBSsaiB 

sasssaiigsaasagaiasiii 


m GRAPHIC controls CORPORATION BUfFALO. Ng 


10 SECONDS 





KSER 6700 







HonsRiRiraffiitnppiHflnmpffiMi 


mWHMPHMMI 


FAN SPEED 


0 RPM 
lOOZ 

THRUST LEVER 

OZ 

lOOZ 

TORQUE 

OZ 

lOOZ 

POWER LEVER 

OZ 


-2.50 PSI 


COMPRESSOR 

PRESSURE 


-2.50 PSI 


20,000 RPM 


0 RPM 


4000 RPM 


10 SECONDS 


+155 DEGREES 


BLADE ANGLE 


N1 SPEED 


+5 DEGREES 


HSER 6700 






POWER LEVER 


10 SECONDS 








10 SECONDS 








USER 6700 
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H8ER 6700 


BLADE ANGLE 


+5 DEGREES 


14*25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


BARREL GAGE 4 


FAN STATOR GAGE 1 


10 SECONDS 


__ w J P • 

HSER 6700 
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pHHnBaaaaaaBwaasiiiis^^i8paaffisaa| 

pHHHHaiiaaanaaaaaaaainaaaraai 


inHHaaaaaaaaBnniiBpaaaaHPHiBi 

iSnSiiB^lfi^^BppaaanaBMaaai 

iHPPPPBi^aanapaaaaaarasBanHH 

npBSpSpHaMnpBaaiRfiaaaapaapj 

ippppa^f^p^issiiBsisiiiPifnipppaHMaaas 
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PBBa^^9s»aaaaiiyiiiis^!^aBy;;iiiiiiyaaaaaaB 

pHBBBSSlliy; 


+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 


COMPRESSOR 


20,000 RFM 


THRUST LEVER 


POWER LEVER 


10 SECONDS 


H8ER 6700 


+155 DEGREES 
BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL CAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 
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sssinssssBzai 

HPiSiiBBBaBifflpranBgnniH 
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BBiHMMiliiyiflililliflOiniyiiUlBRiPllfllBiBPiPilliPBBHi 

B»PPPPffiPPp!iPiRHBBp!l!PPPPBBP| 


teaaBSiBiiPPPPiypiiignijmiPPPijgpp Hfiiiwt PppiBag 

feS;gn;£«i«HW2sairaiSEia;;nm:Bg!m^ 


10 SECONDS 


HSER 6700 
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iwiwnssasai 


IBiieiBKlSiitiiililPii 


msppipiiraranipissaipiii; 


HPipilBiaiBPipiw 


THRUST LEVER 


TORQUE 


POWER LEVER 


0 RPH 


lOOX 


lOOZ 


lOOZ 


+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 
+2.50 PSI 


COMPRESSOR 

PRESSURE 


-2.50 PSI 
20»000 RPM 


N1 SPEED 


0 RPM 
4000 RPM 


FAN SPEED 


10 SECONDS 



H8ER 6700 



+155 DEGREES 

BLADE ANGLE 

+5 DEGREES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 


10 SECONDS 


USER 6700 



HSER 6700 


+155 DEGREES 

BLADE ANGLE 

+5 DEIPEES 
+25,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 

+25,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 
+20,000 PSI 

BARREL GAGE 4 

0 PSI 

+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 



10 SECONDS 
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+155 DECREES 


BLADE ANGLE 


COMPRESSOR - . 
PRESSURE 


20.000 RPM 


THRUST LEVER 


POWER LEVER 


HSER 6700 



10 SECONDS 








10 SECONDS 





HSER 6700 



10 SECONDS 


+155 DEGREES 


BLADE ANGLE 


+5 DEGREES 
+2.50 PSI 


COMPRESSOR Q 
PRESSURE 


-2.50 PSI 
20,000 RPM 


N1 SPEED 


0 RPM 
4000 RPM 


FAN SPEED 


0 RPM 
lOOZ 


THRUST LEVER 


OX 

lOOX 


TORQUE 


OX 

lOOX 


POWER LEVER 
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BLADE 6 
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FAN STATOR GAGE 1 
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■ GRAPHIC CONTROLS CORPORATION \ 
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Reverse through Flat Pitch Transients - The following are Sanborn recordings 
of various parameters taped during the performance of the reverse through 
flat pitch (TRF) at the Hilltop facility at Hamilton Standard. 
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+10,000 PSI 

1A*25 INCH RADIUS 
BLADE 12 


0 PSI 
+10,000 PSI 
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14.25 INCH RADIUS 
BLADE 12 


0 PSI 


+10,000 PSI 
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14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 


FAN SPEED 


0 RPM 
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mmaiiMiiMK fenitaiiiaaajaBBMBiHiBiUBBBBiiais jaBgB 


lihTntiBffliyyyiiMiHgi^llpayHyMniiHiiHrDuiiaaaww 

laniLaiiBiBSiufflfaaBiffliffigsiafliiaaanniriaiMiiHyiffiiiiiiffiEia 

iK aamKBB awiffiifiiBiaiHiM m\ aamww wawMi 

iifflHBBagwBgiMiiBaMiBUMiiaaaainBWWMi 


lafflBBWBiBfiHwpMann; 

tnpaaaHanraiiaiij 


■piiHBiiiyisaaai 

KiinningiBiiiaaM! 

iHiiiiUQiUiaiiiiiitiSni 


BnaBaansiBi 

IjtHiliriiHil! 


||H!;l!i!ii;iii;iili|l|il iiaaa 


miwffiBnstwaitiHiaHi 

wsMwaBHiaiinBiypiisS! 


mairaiPaaiinnfiuiinra 

■nnBiiiitBBiiBKiiBiaaiBiaiimNiaBa! 

fvm I 


laaffl iiRiiiniiffliHan WimaPS] 

imm an niHiHHn »a 




nMBBnnranBfflnniRaBaaB!nfHiiffl!B!yiiannyi!| 

miMMBMM B aisiaaagg iiiBauiatianjanHfiiHjiiiaaiRigiiji 

nPnnnnannnBHaiyyByniffiiiiRiyiBHiiHyaaii 

!» M«aisa^Sgn iSi8BISnBiMUI«!liiBaa»ai=aijniijal!l!ilnll[l 

nnnaMai«BpnnnaraiHiHawyiHUHaiiM 

nSwBanMMMinaifflnaijBniHi'jnnaii 

HwmwnMainnnnMniiffliifflniHSBiaaifflmli^ 


hnwraaiaiannnnnnMiiiiiipnii 

ssMinnnnsHOinsmHBinyaiByiBNiiiHiHaiiiainiHHfliiiiiiiMiRnn 

biigaaiWBwwgiMW iiffiaiiiusinBiianiaiiiBinEaaaiymynHiijfiiHiiiii^ 

annnnnnfgiiL^afiiBiiiiBnffiBtiiyynityHHiHiHyiinin^ 


IBfflBffiBIHiSi'BinPVn h; -m' ..iB''. 

mnasHiiin it iti mm titii iitint ttt ;BHi 
ipffliniiiiiiitiiifiPMiffiBriiii!”ff' 
Sii IBi! aj^i- 




^5 DECREES 


BLADE ANGLE 


-85 DEGREES 


20,000 RPM 


THRUST LEVER 


POWER LEVER 


10 SECONDS 




H8ER 6700 



U 10 SECONDS mi 



Uro^mWMga ilHiW IM»!lMiMyimiffiWMB§|il!iiyi!!!iaW»iiiiim 

8i§ gg3gfflHg iii a aagEMi!iSMia 

sMBEgii M saaBaBB agsagia 

IS^TOS^iii}iB!l!j!!i!iiByin!lffill!iiasnSiaiBlan!!fMmnBS!l!i!liaa 


mHWmaiiiitaiiSiHffiiyyiS lilliBiigll illi 
HH»^8iSfeiiniHiriinyinriois]i?n!irnii:M 


aSisSssssBaasd 

niRnHfflHnw«i!«iiHgi8pw»^p»l 
!lB»fflSSSgM*Sffl*niaBI!5B!lii‘yiiygiSiiini*i 
a— BMwaw— ffliwwfliaiwia^i 


10 SECONDS 





HSEH 6700 



+65 DEGREES 
BLADE ANGLE 

-85 DEGREES 
+10,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 
+10,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 


+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 


10 SECONDS 



mmmm\ 


■B giBBjBgaeiiiiiiaiii 

BISBifiilSSIIilEIIII" 


iPIiiUllii! 

l^iiHI S|i uhI] 


M iiifi imi sui m\ iiiiHin? 




uni iKIilSfi [iSilllfl m liuiaiuOil 


IHaUIE Inn RMl ajf ^ rSi i 

t® MppilSgp Hili i 




!aaMgMjifflaB»w«aMwaapsa g!W »!fiti mM i 
i Wa WSBAhi «» »: SS !!S ?* wi «ti 3w»w 'Si iiitiiSSli* «iS»B^ 


teeiniinni:T.y55SsniB«!®^HSaai5!H^^^ 
tess ssi !*Hft i» ! rii! ssiffliwjfflSiM Sffiti wsi^ 

EnsiiisssffiiaifflfflaswaHS**^®*! 

»SiSsaBaiigiiiit34=^i^*Bi®i^«8s^ 

giiaqniiiaPWawaiSHKffliWISWiiSiiffi^iSi^ 

I • -^^**^* I ^^*^*** ‘ ! 1 •I&2I triTi ;rxn . 

i»H«siiiiilPiiiiliiili£iiS=i SI ^ii-i 'Sti : 


TORQUE 


10 SECONDS 


465 DECRES 


BLADE ANCLE 


-83 DEGREES 


20.000 RPM 


THRUST LEVER 


POWER LEVER 


USER 6700 








ssssasiisB^ 

pnilHWMBHHnM 

■nBBkiBHBrangi 

praBBAiBoiMnnH 

HnlHBKsaiasSsI 

HHoteBBBggnnni 


10 SECONDS 








in!: I'm! |ii« 

IgBlggS SSgBSiiiiiitiii 

i MBgmsagia aiiiiiiaaii 

aiSS8SqE3aiiHi!iBH!iiH^^^ 

SSiiSBBiBaaBsiiiHS^ 




lEassg ggSi 

BaSESEESi 

aaaaiissaal 

SffinSMMMMM 

MWSlBHHMHifln! 






10 SECONDS 





H8ER 6700 



465 DIGUES 


BLADE ANCLE 


-B5 DEGREES 


20.000 RPM 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


OZ 

lOOZ 


TORQUE 


OZ 

lOOZ 


POVER LEVER 


0 RPK 


AOOO RPM 


0 


DOZ 





HBER 670Q 



BS^ meam MMWiiKgMgEiiiiiiiiiaiyyiiiiiiiniuiyHi: 

IBBBBWIWBBpHfliiffiBBBiyniiniumiiiiyyniin 
l iiroTOBB itffiBMiaiiffiBMPisyffimnnniniu & fe 

isiii Slllsni^ Iim iminniBwnTRiianni fiiii ;nr: !|^ 




— wnapuMi 

B& BmttiussBiMigBiMiliyjliyHBHiByfeiililyKyiLHaymiupiij 

mljBSiasSiaSfaigSSafiaiiiiRlll!U^iiiyi^i^^?inp!!!3li!|;p«y]ji^^ 


IBwMSiiiwiBBBiinntMaapBTOpis pjiHj ii: 

l Mimw—im g8ataww88iBlH8MaBHnBB1miaaB«!»i 

aBPanMnBaBannBiinn:iiiaaaBaHan§|||y 


IHKPBiBIPimiPi 

lapppaeBiiii!: 

l■5a^iyyfflasin: 

WaaSKBPitni: 


laasKSIliilSlSl 

iwaaHpiplippnMai 


lappiiBiyaaanpsB 


lk» “M iilil liMi ; I 

II^PlTniUUH i 

P HtR iiiii iiiTi IP •] 
i nnt liiii iitt! nni gn; 


r ^BWlKgw ttttT tin;! 

ipaaasa! 

mysKaMai 


iiiiisyaMias!aiiyyymiiiH»iiiMSg!ny': 

fmmmmwmmwmmwmm\ 

taaiHiiaaBPRfsaaMlli 
iBigsip^igiBiii mm paaai 

lagaaiiiiaappaisisg; 

— «aa — ■ mm\ 


IwsiSSSSaS iSw 

MHisilpaa|iapai 

MmaaaaaaBiiPaai 

pwaaafflpfflfllisgyirlps 


•H65 DECREES 


BLADE ANGLE 


BS DEGREES 


20,000 RPM 


THRUST LEVER 


POWER LEVER 


10 SECONDS 



H8ER 6700 


+65 DEGREES 
BLADE ANGLE 

-85 DEGREES 
+10,000 RSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 
+10,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 


+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 





HHHBlIIHillllffliBmiraillRRilBIIIIlIllilllfitieMHHHHffiffiM 

BHWMffijlHilinrainifflraBflieilliBfflillRiflHtlliliHHHIHIlHl 

iiflMnfflrammffiiPBeHBiiieraiRininiiBfflPiiniiffloiffifflHi 


■■■ ■■■■■MWiBBBlBBlinCTiBBlByiaHl 

lBBMHMHiin[rai«':«»lPiSirPfl'Ji»»^IRIIB 


Iliillllki 


|g||mgjmmmgyg,p,|,Qy„p;pmggy||j;, 

IHHWmaiMINIliHHinillllHHiiimnimmWB 

S amnamHiffliaRraraRnsniRP 
nUHHWHIHMIHmaHlilWilB 


HMMRfflHiBIHtfflHIRilHBiniitlliiaiBBBBBBBBPBIilB 

BBBOBilUHHllllBilfflHBBnBiflRTiltnRninBHBBBBliBBI 

HnBinilinflBBniimffiiniBffiltyitiBiiBHBBHHBBMBlgi 

BBBBipBRfflffiiiBBiaBBBBBilBBrimiMiiBffiliiRllkMIl 


10 SECONDS 



[iiiSiMi 


PPiMffaa^WMHWBMpHMWjMaiiW M iiPP P I 

RHiiiiiimjiHi liiHawiiiifflaiiaaaHiffiiiiiiiiiitffliinMaaasf! 
iMasiijmjiHffiaaffiimmaiiiiiHaiwifiiiHiiiHiiiig iaMM MaMi 
HffiffisifflaHHiiinagiaaHaiiiiiswBBMaHM 

MffiKaigHNisfflinraiiiniiganmlHntiiwiaHiMUiiUiltittMmtg 

jBWWMIiliaMHmWM!U.1l8llilfflaaili!ilMBi!4gBiiiilllf!l!li M pi 


ignaBBraHanrai||||ii|B|||||||||iJi|i!p^p!w 

iw MS ^ me imi Hffi me Ira irai I lui Hu! tMB BH tr ikBI 

; BaagwM «mBfflMaiaMiaattB!nBiBagRtjBiitBttiS8aMia 

g BBaHHaHHraaraaaapH.'iRisflHaiiaaiM;!^^ 
nHHnaBHismasaaiffiniigigimiBaHJSBiSBSig 

aaaBBBisaaaraiiiiiiinalinainMninnJiiiiBiBHi 

HaaMaaaMnaaHHiBOsaiapffiaiHtB 

Ipa aawM aBMBManMMBaa i iii iiiiiB MMai 


iHBBBHignaBipaigiifliiBgsffiiineiBfliSiBara’ 

1l5!»!iiSH“ai2S2aaBSISiSS;K!SSiiiiin»i»ifiai 

HfiaHaanararaHgiiiigifHiiiiMttipsiaiiiiij: 

MB«Hn»naaagiaa|§gi|S^Bp» 

maaaaaaaaaaaaanaamana^ 

HaaaaaaaaaaPBiwagaaaaBi 

iBBBBBaaaaaBaaMaaapBapM: 

■BBBBBBBBBBBBliaHnlli^gffiBB: 

iBBHBBHBBBBBBgglASaiiH»S!BB^ 


IBBBBIlIiniH!!t!BffiilS!gB£!gl^l^l 

iBBBBlSISeHBBIiaBBUaai 

iBBaBninHHBaaBBBBi 

IBMBBHIilBBitlfiHiBMgKiligl 

iBIiaBBIHgiBHItWBffigBBgHN 


mBBBBBafflitgBiyiigHIBBmWji 
iffiSniBiH ffigaamisiii iiiaMiaaa i 
laBBrnffl awMagaiHtsaHinnisHisii i 


laijiimriinniBWn 

BBBeiB.^ 


IBBBHBWmMi4Ui|ili iUHHiyig 

IBBBBnfninjHiifflBiSITHliiaBBil 

amMMmifliiffigniiiiiiiBBgii 


BMBBWBBBBMaiMMBMBgaBaHBB aH! 

BBBaBBBBBBnBBBBniffiHBBBaBBBt 

BHiiissiBBBBBBBBaagilailBpnnriiiiiiBBi 

BSaHHBBBHBBBBHHHMaaaBBMgBBB 

gsBMBBBBBBBBmmnagiiiBMBiiiiKyaaaH! 

aasiSiriyiassayisiinyiMiaigiBiiisiynyinyiiiiiHiiiy^ 


10 SECONDS 


+65 DECREES 


BLADE ANGLE 


-85 DEGREES 


20.000 RPM 


THRi/ M LEVER 


POWER LEVER 


HSER 6700 



H8ER 6700 



+65 DEGREES 
BLADE ANGLE 

-85 DEGREES 
+10,000 PS I 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 
+10,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RP M 


+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 


10 SECONDS 




ifr«!i!||fflfl8t8Kii!iaBaia|iiiHiitllii>ii||i i 
liHiilfflSHillillSSffllUiil 

B Mniiiiiiiiiidinmi 

IpnpimttgMHj 


HliMlWHIilSnOlllpWi 

EilAiBIIIMiiilliiiiil 


ililpliliaiiaiaiisiffiais™ 

MiiiiiiHa!Ki#MaHiiul3wiM6pHHIIIiai8!ak1«n 

BnaaiianiianiiiisuissmahiinBainiiaaisiiMiPiiiiititiuiu 

■ ■ ■ ■■iitt MmBiMHMffiiiiBiiniaiiaaBiaHia 

iMaaBgiaiWiaaga^Mii«M«8iaMauiini!8j!i!i 


lininiiiiitiiaa! 


iHSBnin»£imHiiiiiuH!f!iuaiuiiiaim^ 

iraaaiasifl&iiiiiisuiyiiiHHiKyiiaioijiytsi!. 

i*aisrailil«BWiHinnii!iiyiswis§?i 

nm nUi »5iani um ij^^; 

MMMBS iiiMiiBawiiiiiwwBiiBiiiiii 


iaMiBi!it|ii 8 iippffl» 


HusaitiaiiiaiaPiS! 


i ltd] till! niiii 






\mm niii jiww? 


assieasa 


USER fiTQQ 


4^5 DEGREES 


BLADE ANGLE 


•85 DEGREES 


N1 SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 


HSER 6700 




+65 DEGREES 

blade angle 

-85 DEGREES 
+10,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 
+10,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 


FAN SPEED 


0 RPM 


+10,000 PSI 


FAN STATOR GAGE 1 


0 PSI 





560 



POWER LEVER 




I 

i 


I 

I 

I 

f 


f r 

I 

f 

HSER 6700 


+65 DEGREES 

blade angle 

-85 DEGREES 
+10,000 PSI 

14.25 INCH RADIUS 
BLADE 12 


0 PSI 
+10,000 PSI 

14.25 INCH RADIUS 
BLADE 6 


0 PSI 
4000 RPM 


FAN SPEED 


0 RPM 


+10,000 PSI 


FAN STATOR GAGE 1 


0 PSI 





n 































■ 

M 

iS 

■1 

5 

M 

n 


10 SECONDS 




■p 


I 

I 


J 




HSER 6700 


■ 


Wi 



10 SECONDS 




(issHioriiopiiipi 


ifU^SJS^iiliSflKIFJIP 


[ffuiiisii^igiinitiim] 

riiiiii^nii^Sffitfflitmi^i 


TORQUE 


POWER LE\'ER 


LOOZ 


lOOZ 


+65 DECREES 


BLADE ANGLE 


-85 DECREES 


20,000 RPM 


N1 SPEED 


FAN SPEED 


THRUST LEVER 


0 RPM 


4000 RPM 


0 RPM 


lOOZ 


56 


K 



H8ER 6700 



+o5 DEGREES 
BLADE ANGLE 

-85 DEGREES 
+10,000 PSI 

14.25 INCH RADIUS 
BLADE 12 

0 PSI 
+10,000 PSI 

14.25 INCH RADIUS 
BLADE 6 

0 PSI 
4000 RPM 

FAN SPEED 

0 RPM 


+10,000 PSI 
FAN STATOR GAGE 1 

0 PSI 



imiiiiMiMiiMmiaiiiliiBa anaiaBiMMromai 

HK.||HainBeHiiinHiHHiaranHf 


SSSBHRSi 


B GRAPHIC COfWTROLS CORiPOflATION BUrrALG NtW YORK 



10 SECONDS ■ 


564 




i»nntiffiiiiH^ii!syiami«RiUHH!;iiyi.%wiyniysii 

MW&M8WPSttP»iPMI88li»!H1!mWIIUI|l4 

inSiimSngnsmmiuiiituiBiSHfflaSiRfllpSeltffll 

IMHBMMMHMBMBlinilifflBlISPHPmi 

IMHHPHBIlBPnHnMBMBPBI 


IHMHHHHHtaiHnpiHMI 


MMaWM| 


iiaHHMBni 

iffissiseiiiiBi 

ipiiiniaiffipy 


10 SECONDS 






HSER 6700 



-• 10 SECONDS 



■BBSS! 

pmssii^i 

toarnMnessm 

nn»nfflMittwg 

nttBPpDiBnn 

BB«nhBngM 




1 n cpmNn^s 











10 SECOI^DS 





8iyfflffl8nl8MlliraiMlliSSSir8jniBiil8ffl!ISiliiirm 

mmifflTO iSiiBHHiRna'i8iffliM8BiiuyiiBiyagaiiiyuiyimiH!i 

BnHShasBfflBiHiaayffliSsffiiaBBiiiiiiiiUHiyiiaHnyHiMlii 

PiffiffiafflUiifflaaSgiaiifiHiinmffiiBSSliimiiiKjBiiSbs 

SSwHnHfflifnBRKiiiyaiyimiiiisinffiBiyia 


[On|i|IHBIlniipi 




liililii 


20,000 RPM 


N1 SPEED 


FAN SPEED 


TORQUE 


POWER LEVER 


-85 DECREES 


0 RPM 


4000 RPM 


loot 


loot 


HBER 6700 


463. degrees 


BLADE ANGLE 


THRUST LEVER 


0 RPM 


Dot 






IBBSBBmraisuiHraiHmiiBBBI 

ibbbbbbbbbbbbmbhI 

IBBBBBBBBBBBBB^ilil 

limHiHWBBBBBBBBBBSSilii 


I UniiUlDinMfi ilBBBBBBBBBBgninrriniill 

IBBBBieillDffilffliiBBBBBBBBiHNfflt, 

IBBBimiinBBBIItltiSBBBBB^HffiH 

IBBBBBMBBimHiaBBBBBBBESij 

■SBBBBPillljiiillBBBBBBiiBgSlii 

IlSli^l'BBBri'niittfljiiUlfSigillliiRBBBBBBi 

IBBBB^CBcSSi^BSiSiSSt^SiS^Sgxiam 


BBiHfiinilBBBBBBBBBBBBBBBBBBBBBi 

I BijBIIUBBBBBBBBHBBBHiUHDiBBBBBl 
BBBBBBBBBBBHBBBBItUlilllllBBBBBi 
BBBBBBBBBBBBBBBBBBBBBmBi 
BntlilBIBBBBBBBBBBBBBBIHilBBBBBBi 
lEIIIHIMHimMBBBBaBBBBBMBmiiaiBBBBB Bi 
MimBBBBBBBBBnillliBBBBnBBBBBi 
BB BIHinnMBSlBBIlHlBBMmiaiiaBIMiiilliaUMBBHBBS 
aBiillllQill^l^42«f«Bl!^a<B7aBHIjBiyiiilUllB^BBBBi 


IMM 


IBBig 


IBiUBBI 


IBBBB! 

imaiLmmsHBi 


blade angle 


14.25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


FAN STArOR GAGE 1 


10 SECONDS 



laas 

igglSSUgfflPjM 


[^iiUiamiHniB?!; 


iswragmiise^isig! 


i^lgffiSIBBliriHllll! 


10 SECONDS 





HBER 6700 



[<• 10 StCONDS 


HBER 670Q 



ii«ii3iffijifiii^§»!fiffs^^aHaiS! 


iisijnjjfj jjiiijgn iai 


mmmmmi 

iiilHIUfliaSSijj 

.ilpnifllig^gliwiifflilil 

|ipl8|ill|g^MiHI!ll!l^tn^^ 




19 




nM^jpKSriii 

I ttinUIL' !I!U SfiUUH K*n 1 


iilOmtjilliiiulHpijpiil 


i|pEi!6iil!S!lifflljH 


■85 DEGREES 


FAN SPEED 


TORQUE 




POWER LEVER 


T 3 pta 


10 SECONDS 


+65 DEGREES 


BLADE ANGLE 


20.000 RPM 


THRUST LEVER 


57 







ISniH^iffli8gs!S{is8iiii»aaHn@Bffiiiii 

nRMaaHBiHiitRfliBiaaBaHnnfflffiiiHni 

paiifflMiiffiiiifflamBiHaanBniiffliifliffiii 


IliiPiSUIIIiliWIiyiilliiiniliiiUitiffiPPPiiniillBIflliRiiiiiiWiiffiM 

IBififfiiiiyiHIUttliJttOffllSilllllilliHyinRffiliHiyMIiitBillBffiBiiiiiiililillllil 

p««HiiiymaimefflyiSMiSisii!8i]!i)!uyeuii}ifliiiiiiiHia!iifliiffln 

linisiiiBiiBBiiiBifflsuiBiattSiyuyyinHiyyiiiiiiiiiffiiiffiiBinay] 

iiiiiffiiiBiBgifflPBRiHiffiiysiieHmHoaiHiiflHiraBiBifiyfflR 

liuaamaBayfiiiiyinflmiMaiflaiDtBmHiBiiiaiaBig 

itaiMBiBBBiBBMaaffiBiaiBlaMaMMMMatoiaBTOiiiii 


HBMHHIHni 

HMiliMWMMI 

MMMBIMMWI 






H8ER 6700 


a CIUkPHIC CON1ROLS COmOAATtON BUFFAIQ MW YORK 


+65 DEGREES 


BLADE ANGLE 


14.25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


FAN STATOR GAGE 1 


10 SECONDS 




■BM Mffiii HHiqiitiniiiiiiiiisinninffi 

i l l w il WB ii i iiitinninnniHiirmiSiirt^aiBItM MI 

KHBiailiHilitlllHiiiKliPliiiiiiiniliniHIjiH 

liffliiialiaiiiuiiiBiiiinnBpiaapiffliwippBfiTO 


RM»aBBIUBUH»iaBiyK!ilpy!fflBliltiUIB!yyiUi!lil» 

IHRHnMRPBBlIISiliffililPPPHniliiBiOliinniillil 

RWRHHPPaaaiHBiffliMHimiiiffiTOiiaiiBiiiHiiiiii 

mHifflHjBnHRPPPiffiUiUiuiiyyiiBiiPPiBiii 

HRRRRnHHHIMiaiaiWISmililBUliHiiaBIliH 

|HRH«WMaaffiiWn3UIPiyii»Bli!ili8]BR{Bffiy 


iHnHaaas8iR3iwi 

iRHM8«paaaaai. 

IRR waumKIRKIWilW^m 
tSBipiiiilliiiPRBRt 
IMBMiHHiiaSBRBBSI 
iiiBPPBasaaHai 


USER 6700 


BLADE ANGLE 


FAN SPEED 


THRUST LEVER 


TORQUE 


POWER LEVER 


10 SECONDS 




H8ER 6700 



H»W4i^.:liiliii3ii§gi^iljmljiliitti»g»illll1^Mnffi^^^| 

iiii ! i uM f y»yttt««ntiTTtM^?t trrowTM — w^ i i wt tww p — p» 

ifflBBCTimi^TmiHnt in!TfTgM? ?i»g!j«g?»w«RffiTfTii}»HrtaiiSHttta>aiaTOiiwi^m«tttttS 

B^iS^irniillgfiiifijliHyigmliiiiiiHiiyiUlltiiiHiffiiiii^^^ffi^S^I 

BiS^iftiHHii!lfiiiinnitii]l!il[l!Ii!l!!ll!iniiggigiifi!iffi^g»e»»llKIt 

iBBBiii!y!i!ng!ngin!!iniiiiig!tgiinmgg)iniu!i!;!iiit@BnffiBBKBBi 


H^^^l^lli!ii!ilglilig[|llfflliiniiigliai!iBglllffi»iiilffiBtt«BB 

BBiy0imHPHnil!!!ljl!U!Rl!!jlillB]8BfflffllingiiillieyHinnHHM 

B«Brafflliiiillilii8fflflilSiljli!HBraHBHHIB«niaiH 

nBSflismniffiiiBuiiifiuiffiniiinfiiifliiBiHifliyiiBnHnaiHHMiH 


■■■MBMBMIffilMfflBlillimillfliaMMBWBgaBMHMiail 

nWHHHHRHlBBfflliSIfflNBBiinnHBBiliHni 

M—aMWBiBMiHHiiMIBiBMWiBiaMMaaBliMII 

■■HHnnBMHIBitilffiiltttlBiBIfflBHIBBnMHnBl 


|HBHiumiiflBiiin!HBiiii«!iaiB«roiiWHi 


iiBiiawnpi 


piSSgRlBI 


+65 DEGREES 


BLADE ANGLE 


85 DEGREES 


+10,000 PSI 


14.25 INCH RADIUS 
BLADE 12 
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Reverse Thrust Transients - The following are Sanborn recordings of various 
parameters taped during the performance of the reverse thrust transients 
(TRRC) at the Hilltop facility at Hamilton Standard. 











+155 DEGREES 


BLADE ANGLE 


■ ntnpgnTtttTtiiamtmCTTO Osn ti rt irtTrT nroixCTTTmtTTOr^ 


g^mi^BiiMiliiillliini] 


+5 DEGREES 


TO! iiTii ujn «*«} :itiirxrrj«rssixs*Tt**Tir»*niini iiiTt 

aimHgaBMga nfflBMBniiB»H«im«HtBiSB! 

ffiaaaai 



eaaaaaaaaaaai 


+20,000 PSI 


BARREL GAGE 4 


Ibsbis! 

|■B!Sli■Si 


iBaanniiiaaaaiai 

. inieaaaaaaBaar 


a!»[i 
araaB! 


+10,000 PSI 


FAN STATOR GAGE 1 


i»ni‘ 

mmmwEw 

HHHrafflaailiBL- _ 

gaaaaaaaaaHaaisaBaalriiiiiisaamiini_^ 
Ba aaga awiiiBaHapegpaaiaiaarggijijiaig 


BaaaaHaipgibniaH 


saaaaaaaMMgB 

——m-- 


10 SECONDS 


HBER 6700 


+25,000 PSI 


14,25 INCH RADIUS 
BLADE 12 


+25,000 PSI 


14.25 INCH RADIUS 
BLADE 6 


FAN SPEED 


paaM^aBaaaaaaaHaHBaaniaiigijggi 

“"■^BBBggSgaBSiSP"" 

aagsgaesss88slg[ 

la mBBWBB p HBB ffimaa^aaaaniaawgl 
~ mBBaaaaHHlBHa aaw Hgiii 

a a awMaa awaaaagaaaHBl 

«a8BBBi»«aaiiBialiBi aaaa sl 

1 1 ■ >•**< 

wmamr 

imiBi 

«■■■! 

lSS HSi8*!ffl mnSlMNaaaiil}!Xaa^ 
mnnaBBHBHHpild^aaaSSBi^. 

.BanniL^^ 

BfflmpsaMffliiaimraafflBniaffiiiaggHil 

BMgjamMMMMgliaaiBHBIHHffliliaH Maag 

HaaaaMfflfflafflMi -■ 

injSnBaaaaaMaanBaanaaaaaajijail 
laaaaaraHiaaaaaiBBHHniaaayaaifflil 








HfER €700 



BLADE ANGLE 


14.25 INCH RADIUS 
BLADE 12 


14.25 INCH RADIUS 
BLADE 6 


4000 RPM 


FAN SPEED 


BARREL GAGE 4 


FAN STATOR GAGE 1 


10 SECONDS 





10 SECONDS 





lllgi9lliyyilll^yBllllglffllffiliIISifflii{mffiil^lllBlQlTOBH]Sffira{i8]| 

r f tit* i tf tit **•♦ * ^*^ ***** *» «— ****»t»« ^ 9tw*9 n*rt t*m^ kMmil^AA *^n*Mk9»*kt*M»^ rt»y f *** 


4000 RPM 


THRUST LEVER 


TORQUE 


POWER LEVER 


10 SECONDS 


H8ER 6700 


+155 DEGREES 


BLADE ANGLE 


COMPRESSOR 

PRESSURE 


K1 SPEED 


+5 DEGREES 


+2,50 PSI 


-2.50 PSI 


20,000 RPM 


0 RPM 



HSER 6700 


ENGINE LOG 

This section of Appendix ^ includes the engine test log sheets for 
this test program.. The information includes: 
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